Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



^A^j^~Y °^^^^'\. 




Jgacliacli CoUege lUratg 




MILO G. ROBERTS, 
60 HASTINGS HALL, 
CAMBRIDGE, MASS. 




3 2044 096 989 280 




QUESTIONS, AJ^S1V£RS, AlfD EXPLANATORY tfOTBS 



NEW 



HIGH SCHOOL 
QUESTION BOOK 

fiMBRACING THE STUDIES USUALLY PURSUED IN HIGH 
SCHOOLS, ACADEMIES, AND SEMINARIES 



Designed to aid students in preparing for college^ and of especial 

value to teachers ambitious to secure a higher 

position in their chosen profession 



NSXV. XUSVI8RD SDITlOKi 

BY 

W. H. F. HENRY 



C0tyrighi 1885, hyj, £. SherriS 
Copyright iSqq^h Winds ^ NohU 



HINDS, NOBLE & ELDREDGE. Publishers 
^31-33-35 West 15TH Street New York Citv 






I J , . 4 , , , . . . -1 w . O A A tl I 



'. . . » > 



f/;; ■ ::.::;::.::;t3 



Smt new $pe«ken 



The Best American Orations of To-day (Blackstone) |1.25 

Selected Readings from the Most Popular Novels - 1.00 

Pieces That Have Taken Prizes in Speaking Contests 1 .25 

New Pieces That iViU Take Prizes in Speaking Contests 1.25 

Pieces for Every Occasion (Le Row) • - • 1 .25 

How to Attract and Hold an Audience (Esenwein) 1.00 

How to Use the Voice in Reading and Speaking (Ott) 1 .25 

Hayr \o Gt9Xmt^ New Illustrated EtUHoH ijQtX) • 1.00 

A Ten Weeks' Course in Elocution (Coombs) • 1.25 

Penno'sNewScienceand Art of Elocution - • 1.25 

Three-Minute Declamations for College Men - 1.00 

Three-Minute Readings for College Girls - • 1.00 

Handy Pieces to Speak {on cards) • • • • .50 

Acme Declamation Book - • • * .50 

Ross' Southern Speaker - • • • • 1.00 

New Dialogues and Plays {Primary , Inter. ^ Adv.) 1.50 

Commencement Parts {Orations^ Essays^ etc,) • 1.50 

Pros and Cons {QiusiioHs of To-^lay Fully Discutsed) 1.50 

250 New Questions for Debate .... .15 

How to Organize and Conduct a Meeting • • .7S 

Palmer's New Parliamentary Manual • • « .71 

Howe's Hand Book of Parliamentary Usage • • 59 

HINDS, NOBLE & BLDRBDGB 
•l-aa-as WsH SSth S«M«t» N«w Yotb 



PREFACE TO REVISED EDITION, 



At the urgent request of many teachers in High SchoolSr 
Academies and Seminaries, the publishers have added in the 
present edition a number of new questions and answers on 
General History, Civil Government, English Literature, Nat- 
ural Philosophy, Chemistry, Geology, Astronomy, Zoology, 
Physiology and Hygiene, Science of Arithmetic, Geometry, 
Rhetoric, Algebra, Political Economy and Mental and Moral 
Philosophy, and have made the book more helpful by including 
a series of questions and answers on Physical Geography, 
Psychology and Pedagogy and Meteorology, also a chapter on 
Practical Grading. 

This new, enlarged edition will be especially appreciated by 
all teachers who believe in thorough review work and by 
those who have charge of preparing students to enter college 
9nd to teach. 

^EFT. 15th, ;899. The Publishers. 






PREFACE. 



To do jastice to a work of this charactcnr, and at the same time 
not to make it voluminous, has been no light task. 

In its preparation it has been our endeavor to make the Ques- 
tions concise and unambiguous, and the corresponding Answers 
satisfying and comprehensive. Great care has been exercised to 
render these Answers consistent and applicable, and to compile 
them from the best authorities. 

Throughout the work are interspersed (in smaller type) appro- 
priate explanatory notes and comments elucidating the context. 
They supply also much additional information, which could not 
be included in the direct Answer without undue elaboration. 

The plan and scope of the work is Normal, and only the most 
useful and practical points are touched in the direct answers, 
while in the notes these answers are somewhat elaborated. The 
work has required much patient research and labor of condensa- 
tion and elimination from various authentic sources. 

Fbb., 1886. W. H. F. Hehbt. 



CONTENTS, 



SECTION I. 
General HiBTOBT. 7 

SECTION II. 
Eholibh Litesatube 78 

SECTION ni. 
Natural Philosopht 96 

SECTION IV. . 
Chemihtbt 120 

SECTION V. 
Geology 126 

SECTION VI. 

ASTBONOKT 131 

SECTION vn. 

Zoology , 138 

SECTION VIIL 
Physiology and Hygiene 148 

SECTION IX. 
Science or Abithhetic. 176 

SECTION X 

QSOHEKBY 230 

(6) 



6 CONTENTS. 

SECTION 



.^v*: 



Crvii. Government •••••••« 

SECTION xn. 

Rhetoric ••••••• 261 

SECTION xni. 

Algebra ••••••••• 267 

SECTION XIV. 
OLiTicAL Economy ••••••• 267 * 

SECTION XV. 
Descriptivb Botant ••••• 277 

SECTION XVI. 
Mental and Moral Philosophy .«•••••• 285 

SECTION xvn. 

Physical Geography •• 291 

SECTION XVIIL 
Psychology and Pedagogy •.•••••••• 840* 

SECTION XIX. 
Meteorology •••••••- A65 

Practical Grading ••«'•••••••••• 866 

APPENDIX. 

Science in our Public Schools ••••••••• 871 

How TO Teach Physiology •••••••••• 877 

Arithmetic ••••••• 882 

Thoughts and Suggestions oh Education 887 

Course of Study for the District School • • • • 890 
Teaching Natural Philosophy ••••••••• 895 

Cheap Apparatus • • • • 400 

The Importance of Science ik cub Public Schools • 404 

Algebra and Geometry 408 

Normal Methods of Teaching the Higher Branches . 414 



THE 



HIGH SCHOOL QUESTION BOOK, 



SECTION L 

GENERAL HISTORY. 

INTBODXJCnON. 

1. Whatis Hatoryf 

Histoiy is any record of eyents. It describes the past conditions 
and actions of men, investigates the causes which have operated 
to produce them, and traces the effects or results of events. 

The &ct8 of historv comprise the sum of events that man has brought 
about in all the teeming centuries since first he inhabited the earth, llie 
number is beyond the power of imagination to conceive, and historians do 
not attempt to enumerate them. They describe some of the grandest and 
most interesting features of a nation's life, and leave the rest to be inferred 
or forgotten. 

2. How should kiatory be properly taughif 

From a series of progressive standpoints. 

In the history of every nation there are certain prominent events from 
which, as centers, other minor events have seemed to emanate, and to which 
they bear reference. It is only of these great events that we need know the 
dates or the minute particulan. 

3. How much history should be expected cf pupils in our common 
wchoolsf 

A knowledge of the history of their own conntiy; but in the 
higher sphppl^ it should be extended to universal history. 

(7) 
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No one can do without a familiarity with the history of his own conntiy. 
To every American citizen this knowledge is useful ; he should know of the 
founding, progress, and growth of liberty in his own country. Towards the 

})re8ervation m good government and the permanency of our institutions, 
t is necessary that the principles of government and the leading events of 
history be taught in our American schools. " The idea of national unity 
and patriotism should rise above the strifes of party and the turmoil of war, 
and plant itself as the one thing vital to American institutions." 

The study of history furnishes a valuable intellectual discipline : and the 
many examples of good and great men and women who honored by their 
noble deeds the age and country in which they lived, exert a healthful 
moral influence. Moral examples have more influence upon the young than 
moral precepts. 

4. What forma may the records of history iakef 

Of History proper, which is the record of the life of a nation, or 
people; of Biography^ which is a record of the life of an individ- 
ual ; of Annals^ in which events are arranged in chronological or- 
der under consecutive years; of Chronicles^ in which events are 
narrated simply in the order of their occurrence; or of Memoirs^ 
which are composed from personal experience. 

5. Whatis Political History f 

Political histoiy is a mere record of wars, conquests, massacres, 
plots, and the doings of kings and rulers. 

6. Whaiis FhilMophy of History f 

Philosophy of histoiy is an examination into causes and effects 
of events. 

It should receive careful attention from the student of history, as only a 

olu * 



dear understanding of the causes which lead to wars and revolutions can 
make intellijgible the events themselves. The origin, character, and sur- 
roundings of a people must be well understood before we can correctly 



7. What are the ehirf elements in the character of a people f 

Bace, geographical location, religion, system of government, 
educational facilities, and natural resources of the country. 

8. What are the sources of history f 

The chief sources of histoiy are : 

(1) Anthentio records, of which the Bihle is the most ancient. 

(2) Oral traditioiiy which existed before the invention of the 
art of writing. 

From this source Herodotus, one of the earliest proftoe historians, de- 
rived the greater part of the facts which be relates. 
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(3) Historical poems, such as the IKad and Odjfsaey of Homer, 
which comprised the only history of the heroic age of Greece. 

(4) Honuments and ndns, as the Pyramids of Egypt, and 
the remains of such ancient cities as Balbec, Babylon, Troy, Nine- 
Teh, Palmyra, and Persepolis, which serve to give an idea of the 
taste, power, and opulence of those by whom they were built. 

(5) Coins and medals have always been of great utility in 
illustrating history, and of giving some insight into the manners 
and customs of those nations to which' they belonged. 

(6) Inscriptions on marbles^ the most celebrated collections 
of which are those at the University of Oxford, England, called 
the Arundelian Marbles, from the Earl of Arundel, by whom they 
were brought from Greece. 

Of these inscriptions, the most important is the Chronide of Paros, which 
contains the chronology of Athens u'om the time of Cecrops, B. C. 1582 to 
B.C.264. 

9. What sciences are necessary to a proper understanding of history f 

Ethnoloqy, or the science of the several races, or types of 
mankind. 

Abchjeoixx^y, or the science of the ancient works of man. 

Geoloqy, or the science which treats of the formation and de- 
velopment of the earth. 

Phtlolooy, or the science of language. 

Phybigaij Geoqbafhy, which treats of the earth with reference 
to the conformation and structure of its surface, its climate, and 
its natural resources. 

10. Whai can he said of the antiquity of manf 

The antiquity of man is much greater than is indicated by any 
kind of written records whatever. 

This is distinctly proven by Archaeology, Geology, and Philology. Human 
bones, implements of war, domestic utendls, etc., have been found in such 
situations as to show clearly that they were placed there long before the 
dawn of authentic history, which scarcely dates back to 8,000 years before 
Christ 

11. Whai are the recognized races or types of mankind f 

Mankind is divided into five well recognized races, differing in 
intellect, features, color, stature, etc. These strongly marked di- 
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viBions are the Caucasian, Mongolian, Malay, Neobo, and 
American. 

The Cancasian is the great historical and progresBive race. Its history la 
the history of civilizatioii. 

12. How is ihu historiecil stock — the Oonuxuum roM — dmdedf 

Modem scholars divide it into three main branches : The Ary- 
an, or Indo-European branch; the Semitic branch; the Ham- 
mc branch. 

This dassiflcation is a linguistic one— that is to say, it is a diylsion based 
on the nature of the languages spoken bv the three families of nations— but 
at the same time it represents three distmct civilizations. 

13. What ia the Aryan branch f 

It is that division to which we ourselves belong: it includes 
nearly all the present and past nations of Europe, — the Greeks, 
Latins, Germans (Teutons), Celts, and Slavonians, — ^with two an- 
cient Asiatic peoples, namely, the Hindoos and the Persians. 

The word Aryan means no&Ie, excdtant, and in their influence on civiliza- 
tion, the Aryans predominate. The primitive Aryans lived in the regions 
east of the Caspian Sea. 

14. Whai does the Semitic branch include f 

The ancient inhabitants of Syria, Arabia, and the Tigris and 
Euphrates countries. The leading historical representatives of 
the Semitic branch are the Hebrews, Phoenicians, Assyrians, and 
Arabs. 

15. What people represent the HamUic branch f 

It has but one prominent representative, — the Egyptians. It ia 
probable, however, that the ancient Chaldseans also belonged to 
this race. 

16. How is history divided f 

With respect to time, history is divided into Ancientj Medievaif 
and Modem, 

17. What is Ancient History f 

Ancient histoiy embraces thehistory'of the world from the ear- 
liest period to the fall of the Western Boman Empire, 476 A* D^ 



18. What is Medieval History f 

Medieval history, or the " Middle Ages ", comprises the history 
of the world from the fall of the Western Boman Empire (A. D. 
476) to the close of the 15th century, or to the fall of Constanti- 
nople, A. B. 1453. 

Some historians, howeyer, place the interval of the Middle Ages from the 
fall of the Western Roman Empire to the diBCOvery of America, 1492. 

19. What is Modem History f 

Modern history comprises the history of the world from the 
dose of the 15th century to the present time. 

There is, however, a difference of opinion with regard to the line which 
■eparates ancient from modem history. Some historians adopt the Chris- 
tian era for the commencement of modem history ; others take the down- 
fall of Rome ; while others again carry it down as far as the establishment 
of the New Empire of the West, under Charlemagne, ▲. D. 800. 

20. Whai events distinguish ancient history? 

The creation of man ; the Deluge ; the dispersion of mankind ; 
and the formation of the four great Empires of Assyria, Persia, 
Greece, and Bome, which in time arose, flourished, and decayed. 

21. What events distinguish medieval history f 

The spread of Christianity ; the fall of the Boman Empire ; 
the rise of the principal modem nations of Europe; the rise, 
progress, and decline of Mohammedanism ; the establishment of 
the Feudal System; the Crusades; Chivalry; the invention of 
gunpowder and the art of printing. 

22. Whai events distinguish modem history f 

The discovery of America ; the revival of letters ; the Beforma- 
tion ; the rise of the United States of America ; the invention of the 
steam-engine, the magnetic telegraph, the sewing-machine ; and 
many advances and improvements in the arts, sciences, and social 
condition of man. 

ANCIENT HISTORY. 

23. What comprised the ancient Oriental mcnarckiesf 

Egypt, Assyria and Babylonia, Judea, Phoenicia, India, and 
Persia. 

With the single exception of JSgrpt, the seat of all the ancient Oriental 
nations was in Ada. Historical Asia is in reality Southvoestem Asia. 
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24. Where arose the earliest nations recorded in history f 

In the three alluvial plains of the Nile, pf the Tigris and Eu- 
phrates, and of the Indus. ^ 

This fact was wholly due to physical causes. In a primitive state of 
society population can gather into nations only in regions where a fertile 
soil produces abundant food. Here nature spontaneously produces certain 
important articles of food, such as dates, rice, etc., which, being easily cul> 
tiyated and yielding immense returns, made a large population possible. 

25. What was the " cradle of naiions" f 

The alluvial plains of Southwest Asia (taking in Egypt). 

26. When does history y proper ^ commence t 

History commences when historical records commence. 



We must leave to revelation and to science the consideration of primitive 
humanity, and take up our studies with those ancient Oriental nanons tbat 
appear on the stage of human affidrs when historic records begin. 



27. What may he said oj the antiquity of Egypt f 

Egypt itself may not have been the oldest nationy but Egyptian 
history is certainly the oldest history, 

I^ypt is the country in which we first find a government and political 
institutions established. Its monuments, records, and literature surpass in 
antiquity those of Chaldea and India, the two next oldest nations. 

28. Name the three divisions of ancient EgfypL 

Lower Egypt, or the Delta ; Middle Egypt, or the Heptanomis ; 
Upper Egypt, or the Thebais. 

29. Why has Egypt bemcaUed^' the Gift of the Nile"f 

In its annual overflow (due to the immense rainfalls in the 
Abyssinian mountains), the Nile, by its mud deposits, renews 
every year the soil of Egypt, so that all the people had to do was 
to plant, and nature produced. 

30. What were the old sources of information regarding Egypt t 

These were derived chiefly from the narratives of the Greek his- 
torians, and especially from that of Herodotus, called the father 
of history, and from some fragments of a history written in Greek 
by Manetho, an Egyptian priest, in the 3d century B. 0. 
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31. What are the new sources of information f 

The art of reading the hierogtyphicsy a term meaning sacred earr- 
ings, or priestly writing. 

The knowledge of the reading of these died out with the decline of 
ISgypt, and ** hieroglyphics ' became a synonym for everything that is mys- 
terions. 

32. What was the'' BoseUaOme^^f 

During the expedition of the French to Egypt, nnder Kapoleon, 
at the close of the last century, an engineer, in digging the foun- 
dation of a fort near the Kosetta mouth of the Nile, found a stone 
tablet, about three feet long, on which was an inscription in three 
different characters. This was the famous '' Bosetta stone." One 
of the three texts (the lower one) was Greek, and of course was 
readily translated ; the text at the head was in the mystic hiero- 
glyphic character; the intermediate text was in a character since 
called demotic (demos, the people), that is, the writing of the com- 
mon people. This inscription was copied and circulated among 
scholars, and after long and ingenious efforts the alphabet of the 
hieroglyphics was made out ; so that now these carvings are read 
with ease and certainty, and a new flood of light has been thrown 
on the history of ancient Egypt. The great work of deciphering 
these characters was mainly effected by the French savant, Gham- 
pollion. 

33. Whai was the grand age of Egyptian history f 

The most splendid period of Egyptian history was from the 

eighteenth to the twentieth dynasties, — about three centuries 

(1525—1200 B. C). 

At the head of the eighteenth dynasty is supposed to have been that 
Pharaoh "who know not Joseph." The exodus of the Israelites from 
Egypt is believed to have taken place 1320 B. C, during the reign of Menep- 
tha, the fourth king of the nineteenth dynasty— the Pharaoh whose heart 
was hardened, and who was drowned in the Red Sea. 

34. When was the age of Egyptian decay t 

From the twentieth dynasty onward Egypt declined for six 
centuries, till finally it was conquered by the Persians under Cam- 
byses, 625 B. C. In 332 Egypt fell under the dominion of Alex- 
ander the Great, who founded on its shore the new capital and 
literary and commercial center called Alexandria. One of his 
generals, named Ptolemy, received Egypt as his fragment of the 



14 THE HIGH SCHOOL qUEBTION £00K. 

divided empire of Alexander, 323 B. C. Thenceforward for three 
centaries the Greek dynasty of the Ptolemies ruled on the banks 
of the Nile till Queen Cleopatra, the last of the line, being over- 
come by the Romans, died by her own hand ; and the venerable 
land became a Roman province. 

36. Whai wot the government of andeni Egyptf 

A hereditary monarchy, the kings being called Fharaohs, 

The public duties and daily habits of the king were prescribed by religi- 
ous rule ; so that the priestly class formed the ** power behind the throne." 
In another respect an Elgyptaan king differed from an Eastern despot: his 

E>wer over the lives and property of his subjects was strictly limited by 
w, and nothing left to caprice and passion. 

36. What vxu the system of Chstef 

By the system of caste^ each individual, instead of being able 
to make his own place and fortune in the world, had his lot marked 
out by his birth : he had to be what his father was. Of these 
castes, or ranks, there were three broad divisions, — the priests, the 
soldiers, and the lower orders. 

The priests were the richest, most poweriul, and most influential order. 
Their ascendency over the minds of tne people was immense. The military 
caste was the next in importance. The lower castes embraced the husband- 
men, the artificers, and the herdsmen. 

I 

3 

37. What vxxs the effect of the caste systemf 

It was one of the main causes of the decline of the nation. It 
discouraged progress and improvement; it crushed out personal 
ambition ; it produced dull uniformity. 

38. What were the two most famous dives of ancient Egyptf 

Memphis and Thebes. Memphis was about twelve miles above 
the apex of the Delta. Thebes was the metropolis of Upper Egypt, 
and the most splendid city of the Nile. 

Scarcely a vestige of Memphis now remains ; but its great burial place at 
Gizeh is still seen. Here are the great Pyramids, the colossal Sphinx, and 
miles on miles of rock-hewn tombs. The traveler who now views the ruins 
of Thebes at Karnak and Luxor beholds pillared temples and statues of a 
size so colossal as to seem like the works of giant hands. 

39. What distingwishes Egyptian architecture t 

The distinguishing feature of Egyptian architecture is its vast- 
ness and sublimity. Avenues of colossal sphinxes and lines of 
obelisks led to stupendov^s palaces and temples, elaborately sculp 
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lured, and containing halls of solema and gloomy grandeuTy in 
which our largest cathedrals might 94and. 

40. What were the pyramids f 

Thej were huge structures of stone designed as the sepulchers 
•f kings. 

As many as seventy stand on the left bank of the NOe, Jost heyond the 
eoltiyated ground, in the vicinity of Memphis. 

41. Which are the most cddmded of the pyramids f 

The three great pyramids of Gizeh. The largest is 450 feet 
high; it has a square hase of 764 feet, and it covers an area of 
more than thirteen acres, — twice the extent of any other building 
in the world. The second pyramid is but little less ; the third 
is about half the size. 

In the oonstniction of these works no degree of labor for any length of 
time seems to have intimidated the Egyptians. The huge blocks of stone, 
sometimes weighing 1600 tons each, were dragged for hundreds of miles on 
sledges. 

42. Whaiof writing material among the B^iyptiansf 

It was their custom to mark every object and article of use or 
ornament. For manuscript an excellent writing material was 
made from the leaves of thepo-p^-rus, — whence our word " paper." 

43. What was a striking peculiarity of the Egyptian religion f 

The honor paid to brutes. The dog, the cat, the ibis, and the 
hawk were held in reverence throughout the whole land, — other 
animals were worshiped only in special nomes, or districts. 

The highest honors were paid to the bull Apis at Memphis, and to the 
ealf Mne'-vis at Heliop'-olis. The sacred animals were kept in the temples, 
ministered to with the greatest care* and when they died they were em- 
balmed. If a person killed an ibiw or a hawk, whether intentionally or not, 
be was immediately put to deatf ^ 

44. Why did the Egyi/tians embalm dead bodies t 

The original reason was the belief that at the day of judgment 
the soul would reunite with the body ; hence the care taken to 
preserve the corpse from corruption, and hence also the great 
pains taken to ornament the interior of their stone-hewn sepul- 
chers, since, even while lying in the tomb, the body was believed 
to be not wholly uncooscioas. 
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45. What may be said of Egyptian arts and manufactures f 

In the polishing and engraving of precious stones, in glass 
manufacture, porcelain-making, and in embalming and dyeing, 
they had attained great skill. They raised flax, out of which 
they made fine linen ; they worked in metals from the earliest re- 
corded period ; their walls and ceilings they painted in beautiful 
patterns, which we still imitate. 

46. Whai was (he great eharaeteristic of Egyptian insiiluiums f 

Their unchangeableness. This stationary character is seen in 
their government, society, religion, art, and learning. Egypt 
herself was a mummy, 

47. What may be said of the antiquity of the Assyrians and Baby' 
loniansf 

In Mesopotamia ("the land of Shinar") the Scriptures place 
the building of Babel, the first great city founded after the Deluge, 
and there occurred the confusion of tongues and the dispersion of 
races. 

48. What were the three nations of the Tlgro-Euphrates basin f 

The early Babylonian, or Chaldsean, Kingdom ; the Assyrian 
Empire ; the later Babylonian Kingdom. 

49. Who was ihe founder i^ these kingdoms f 

The Hebrew records name Nimrod ; and the book of Genesis 
also reveals to us the existence of four cities, that ruled over the 
Empire established by Nimrod, — all of which have been identified 
in modem times. 

50. What was the early history cf Assyria f 

The Assyrians originally lived in Ghaldsea, but at an early 
period removed to the upper course of the Tigris. For six cen- 
turies it was the great imperial power of Western Asia. 

Among the famous monarchs of the first period were Tiglath-pilser I., a 
conquering prince, and Asshuridanni (the original of Sardanapalus, but 
wholly unlike that mythic king), to whose time belong the winged bulls 
and lions and the sculptured palace-walls which have oeen dug from the 
ruins of Calah. The ' ' era of Nabonassar ' ' was 747 B. C. The second period 
was that of Sennacherib, who made extensive conquests, and was the 
builder of magnificent structures at Nineveh. This was Uie golden age of 
Assyrian art 
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51. What 1008 the exteiU rfthe Aasyrian Empire f 

The countries included within the limits of AssyriAy at the 
height of its glory, were Babylonia (covering all the territory of the 
early Cthaldaean kingdom), Mesopotamia, Media, Syria, Phoenicia, 
a large part of Palestine, Arabia, and Egypt. The Assyrian 
monarch as the '' king of kings," compelled the kings of subject 
states to do homage and to pay tribute. 

52. Whai oottted the deeay (f the Aayrian Empire f 

Owing to a constant succession of revolts, wars, subjugations, 
and deportations of whole populations, Assyria had no inherent 
strength. After the 7th century B. G. it began rapidly to fall in 
pieces. 

In the 7th century Babylon made a sucoessfnl rebellion ; and when the 
Median conqueror Cyaxaies led a force against Assyria, he was joined by the 
Babylonians under Nabopolassar, the Assyrians were overthrown, Nineveh 
was captured, its splendid palaces and temples were given to the flames, and 
Assyria fell, never to rise again (625 B. C). 

53. What may be said of Assyrian dvUiMtion f 

Their genius took mainly the form of art and manufactures. 
In letters and in science they were behind both the Ghaldseans 
and the Egyptians. Architecture was their chief glory. Their 
sculpture, too, though never attaining Grecian purity and per- 
fection, was far in advance of Egyptian stiffness and convention- 
alism. 

In the useful and mechanical arts they had reached great skill.'~ They 
had transparent slass; constructed tunnels, aqueducts, and drains; they 
used the pulley, the lever, and the roller ; they understood the arts of in- 
laying, enameling, and overlaying with metals ; and in the ordinary arts of 
life they were, twenty-five centunes ago, nearly on a par with the Doasted 
achievements of the modems. 

54. What toas the pclitical situation qf the later Babylonian kingdom t 

When Assyria was overthrown by the Medes (625 B. C), Nabo- 
polassar, who had aided the Medes, received as his share of the 
spoil the undisputed possession of Babylonia. 

This later Babylonian Kingdom lasted for eighty-seven years (625-638 
B. G.) till overthrown by the new conquering power of Persia. 

55. Who was Nebuehadneszar f 

He waa the son of Nabopolassar, the first monarch of the new 
2 
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Babylonian kingdom. Under him the empire reached its height 
of glory. 

During his lonsf reign of forty-three years Nebuchadnezzar undertook 
many wars, in which the siege of Tyre and the siege of Jerusalem stand out 
as conspicuous achievements. Besides his conquests, he almost entirely 
rebuilt the city of Babylon. 

56. Qive a brief deacription of ancient Babylon, 

Babylon was a square city at least five times as large as Lon- 
don, and traversed diagonally by the Euphrates. Its walls — 338 
feet high and 85 feet thick — were studded with towers and pierced 
with brazen gates. Its palaces and its hanging gardens — a system 
of terraces in imitation of mountain scenery, formed to please 
Nebuchadnezzar's Median queen— were among the wonders of the 
world. 

57. Deacribe^ in brief the Persian conquest of Babylon. 

Under the command of the great Gyrus the Persians had gained 
ascendency over the Medes and beg^n a career of conquest. Ap- 
pearing in Mesopotamia, they laid siege to Babylon, which was 
entered by diverting the course of the Euphrates, 538 B. 0. 

Herodotus states that Babylon was taken " amid revelries,"— thus con- 
firming the account given in the Scriptures of the circumstances of tiie 
capture. The fearful handwriting on the palace wall, and the terrible 
denunciation of the prophet, form a scene too deeply Impressed on our 
memories to need repetition here. 

58. W hcl was the laJ^ hi8t<nTf of Assyria and Babylonia f 

Conquered by the Persians in the 6th century, Assyria and 
Babylonia became a part of the vast possessions of Alexander the 
Great. It is now a vast heap of ruins, tenanted only by the 
beasts and birds that love to haunt solitary places. 

59. Who were the Hebrews f 

They were a pure Semitic race, and hence were kinsmen of the 
Phoenicians, Arabs, and Assyrians. 

60. What was the beginning of Jewish history f 

Jewish natural history begins at the time of the departare of 
the children of Israel from Egypt, about 1320 B. C. 

The history of Abraham, and of his sons and grandsons, is simply the 
story of a nomad fomily. 
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61. What toos the first period of Jewish history f 

During the first period the Hehrew government was a theocracy 
(or a govemment of God), the divine will being manifested through 
the high-priest. There was a succession of rulers and " Judges/' 
guided by revelation. The last of these rulers was the prophet 
Samuel. 

62. What does the second period of Jewish history indvdef 

It includes the era of the united monarchy, and it continues 
through three reigns. 

The first of the kings was Saul, who was sncoeeded by his son-in-law 
David. David was the greatest that ever ruled the nation. His son Solo- 
mon succeeded him. During Solomon's reign the JewMi state was a real 
imperial power. 

63. W hat was the period of Jewish decline f 

The third period, which set in immediately after the reign of 
Solomon. 

The subject states threwo£f the Jewish yoke ; disunion took place among 
the Jews themselves, and the imx>erial power crumbled into two petty 
kingdoms.— ttiat of Israel (capital at Samaria) comi)osed of ten out of the 
twelve tribes, and that of Judah (capital at Jerusalem) made up of the other 
two. 

64. Whai was the duration and the fate of the kingdom of Israel f 

It lasted for about 250 years. The ten tribes were overwhelmed 
by the king of Assyria, and carried into captivity, 721 B. C. The 
triumph of Cyrus over Babylonia was followed by an edict by 
which the Jews were restored to their homes (536 B. C). 

65. Qive a summary of Jewish history as a whole. 

(1) The Jewish state was but a limited domain — being only 150 
miles long by about fifty miles wide; (2) Compared with the 
great Oriental empires, with Assyria and Babylonia, Egypt, and 
Persia, its political importance was slight ; (3) The Jewish peo- 
ple contributed little to ancient civilization, so far as regards art, 
science, or politics. 

66. What may be said of the Phoenicians f 

They were the earliest commercial and colonizing people on the 
shores of the Mediterranean. They founded the famous city of 
Carthage, au4 had made settlements as far west as the Strait of 
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Gibraltar ( ^' Pillars of Hercules"). They were navigators, mer- 
chants, and planters of colonies several centuries before the 
Greeks rose to any note in the world. 

They were the inyentors of the first perfect alphabet. The period of this 
invention is not definitely known. The art of alphabetic writing is proba- 
bly the most important invention ever made by man. The Greeks got the 
alphabet from the Phcenicians, and the Romans got it from the Greeks, with 
some changes. The Roman alphabet is the basis of our modem alphabet 

67. How did the Cheeks cbtain the alphabet from the Phamdani f 

The account is that ''Cadmus brought sixteen letters from Phoe- 
nicia into Greece, to which Palamedes, in the time of the Trojan 
war, added four more, and Simonides afterward added four." 

Modem scholars, however, have proved that Cadmus is a mere fabled 
name signifying " the East." 

68. Of what did Fhoenida consist f 

Of several independent states, eachcity being a separate state, 
under its own king. 

69. Whai were its chief cities f 

Sidon and Tyre. Sidon was the most ancient; and Tyre be- 
came the most flourishing of all the Phoenician community. 

70. Where were the primitive Hindoos located t 

They first settled in the northwestern part of India, which was 
then occupied by native dark races, who were soon subdued by 
the Hindoos. 

By intermixing with the native tribes, the Hindoos lost much of their 

Surity of blood. This explains much that is peculiar in Uie civilization of 
le Hindoos. 

71. Whai was the caste system among the Hindoosf 

The Hindoos made four divisions of society : 1. The Bbahmins, 
whose proper business was religion and philosophy; 2. The 
KoHATBiYAS, who attended to war and government; 3. The 
Vaisyas, who were the merchants and farmers ; 4. The Sudras, 
or artisans and laborers. Below even the lowest of these classes 
were the Ptiridhs, or outcasts, who performed the meanest of all 
labors. 
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72. What was the language of the ancient Eindow f 

The Sanscrit ; it is not now spoken, and is understood only hj 
tlie Brahmins and by scholars who have studied it 

73. Whafmuihe religion of the Hindoos f 

The sacred writings of the Hindoos are in the Vedax^ which sets 
forth the doctrine that there is " one unknown true Being, all- 
present, all-powerful, the creator, preserver, and destroyer of the 
nniverse." The prevailing theology is pan^Aeism, or that system 
wl^ich speaks of God as the soul of the universe, or as the uni- 
verse itself. 

The InyiMble Supreme Being, aoooiding to the Hindoos, manifests him- 
self in thieebforms,— as Brahma the creator, Vishnu the preserver, and Siva 
the destroyer. 

The central point of the Hindoo theology was the doctrine of the trans- 
migration of souls. According to this doctnne the human soul is Joined to 
earthly bodies only for the purpose of punishment, and its aim and effort 
are to reunite itself with the Divine Spint of the universe. 

74. Whal remaine of aneievU art in India f 

Among the most remarkable of the monuments are the rock- 
hewn temples and grottoes, especially those found in the middle of 
Lower India, and on the Island of Elephanta, in the Bay of 
Bombay. 

These are elaborately sculptuied and inscribed, and must have required 
the labor of thousands of hands for ages. 

75. What new system of religion arose tn India in the 6ih century B, CJ 

Buddhism, founded by an Indian prince named Gautama. It 
grew out of a social and religious reaction from the abuses of the 
old Brahminism. It spread rapidly, and is still the religion of 
one-third of the human race. 

76. What was the origin of the Medes and Persia/nA f 

They were both pure Aryans. By various successive move- 
ments, they established themselves in the highlands of Media and 
Persia. 

77. Whai is the ''Legend of Chfrus'^f 

Astyages, having dreamed that his daughter's son should con- 
quer all Asia, intrusted to a courtier the task of killing the little 
Cyrus. The courtier gave the child to a herdsman, who promised 
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to expose it od the ]Doantain& Bat thehcsdmaB ne l M UiluU sd liii 
ova dead babj for the liring prince, vho gicv ^ in a bamlile 
station. The seeiet vas disclosed vhen Cjius began to loid it 
orer his plajfellows and beat them. Whether this legend be tmo 
or feilse^ under Cjras the Fenians beranip the ruling power. 

78. What wen ike arnqMoiB €f Ofrmf 

He first sabdoed all the northern and western pwi f ia c es ol the 
old Median kingdom. The most loimidable enemj he enootin- 
tered was Croesus, King of Ljdia, in Asia Minor, bat C^vesoswas 
overthrown. Next, most of the Greek cities and colonics on the 
coast of Asia Minor and the adjoining islands were sabdned. He 
sabdaed Tarioos tribes in the region between Persia and the In- 
dus. He reduced also the nn^tj power of Babylon (538 K C). 

79. Whaiwasthediaraaercf O^f 

Of the whole line of Persian monarchs Cyrus was the gre atest, 
and his character is far more worthy of respect than that of an j 
of his successors. He was a great conqueror without being a 
cmel ruler, and to remarkable ability as a soldier he added many 
noble traits as a man. 

80. WhowuOambysesf 

He was the son and successor of Cyrus. 

81. What wu the ehirf everU<^ Ocmibyse^sreiffnf 

His conquest of Egypt in 525 B. C. He was wanton and crud. 
He forced the Egyptian king to drink poison ; he shocked the 
Egyptians by stabbing a calf which they r^arded as sacred ; and 
on one occasion, when a courtier told him at his own request that 
popular rumor blamed him for drinking to ezcessi he pierced the 
heart of the courtier's son with an arrow. 

82. What may be said of Darius f 

He was, next to Cyrus, the greatest of the Persian monarch& 
Cyrus by his conquests /otmded the empire ; Darius organized it. 

Darius diylded the whole empire into twenty " aatrapires,'* or provinoes. 
A fixed rate of tribute took the place of arbitrary exactions. ** Royal roads ' ' 
were es tablisbed, and a system of posts arranged, whereby the court reoeiyed 
rapid intelligence of all that occurred in the provinces. 
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83. What wu (he Beman eharaeter f 

Though not highly intellectual, the Persians were keen-witted, 
vivacious and fond of poetry and art They afterwards lost their 
noblest traits of character and became a servile Asiatic race. 

84. Whai foos the religion of (he cmcient J^mans f 

The doctrine of the perpetual conflict of two great First Prin< 
ciples, that of Light and that of Darkness, personified under tlie 
names of Auramazda (or Ormazd), and Ahriman. 

The Persian religion was further corrupted by the intermixture 
of a system oifire worship. The priests of this rite were the Ma;ji. 
On lofty mountain-spots fire altars were erected, on which burneti 
a perpetual flame. Here the Magi practiced those arts called, 
after them, magic 

85. What was the nature of ancient Persian govemmem f 

The government was upon the whole singularly mild, and by far 
the noblest and the best of all the universal empires of antiquity. 

86. Mention some of the literature of the ancient Persians. 

The Zend Avesia, containing the sacred books of the Persians, 
compiled by Zoboasteb, the great religious legislator of the Per- 
sians; and the t^uih Nameh, an epic poem based on ancient tradi- 
tions. 

87. What were the most commercial nations of antiquity anterior to 
iheGreekf 

The Babylonians, Phoenicians, and Carthaginians. 

88. Who were the leading commercial people of ancient Asia t 

The Phoenicians. Caravans brought through the desert myrrh, 
irankincense, cassia, gold and precious stones. 

The Mediterranean Sea was, however, the great highway of Phoenician 
commerce. They pushed their trade into Spain, the richest country of the 
ancient world. From Spain they proceedecl to the south of the British Isles, 
where they procured the tin of Cornwall. They had also trading establish- 
ments on the Arabian and Persian Gulfs, whence they traded with the coasts 
of India and AMca and the Island of Ceylon. 

89. What was the commerce of Carthage f 

The principal land trade of the Carthaginians was hy caravans 
with the barbfirous tribes of Central Africa, the chief imports 
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being negro slaves and gold dust In the Mediterranean their 
chief trade was with the Greek colonies, and with Spain, the El 
Dorado of antiquity. 

90. What iaamcirkedeonirastbetween Orient^ 

The history of the Orient is the history of dywuHes, or despot- 
isms ; the history of Greece and Borne is the history of the people; 
the latter, therefore, is far more interesting, more iustractive, and 
more valuable. 

91. Of what atocA: were the Chreeh a branchf 

Of the mighty Aryan, or Indo-European, stock, — the stock that 
includes all the historic races of Europe, together with the Per- 
sians and Hindoos of Asia. 

As Aryans, fhey were closely related to the Romans ; and, in fact, the 
forefathers of the Greeks and of the Italians formed originally one swarm, 
which at a very early period in prehistoric times left the native hive of the 
Aryans, in Asia, and moved into Europe. 

92. What did Northern Qreeee contain f 

Two principal countries, Thessaly and Epirus. To the north 
of these was Macedonia, which, though ruled by kings of Hellenic 
blood, was never counted to be part of Greece till quite late times. 

93. What did Oeniral Greece contain f 

Eleven states ; the most important of which was Attica. In 
Attica was Athens, the foremost city of allGreece. 

94. What did Southern Greece contain f 

Southern Greece, or the Peloponnesus, contained seven princi- 
pal states ; the most important of which was Laconia,-sometimes 
called Lacedsemon, of which the capital and most important city 
was Sparta. 

The isles of Greece formed a very considerable and noted part of ancient 
Greece. The most important islands were Eubsea, Corcyra, and Crete. 

95. Whatof the ^* legendary age** (^ the Greeks f 

The Greeks of this age have no history. The place of this they 
supplied by a mass of beautiful legends, called by themselves 
mfUu, This period is called the Heroic Age. 
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96. TTAo^twu 2^208^ and ^eofes^ e}ite9p*t86q^^ ^en)iea^/ 

The siege of Troy. This was immortalized hy the genius of 
Homer in his Iliad (from Ilium, or Troy). 

The outline of the story is as follows : Paris, son of Priam, King of Troy, 
abused the hospitality of Menelaus, King of Sparta, by carrying off his wife 
Helen, the most beautiful woman of the age. A t the call of Menelaus all the 
Oredan princes assembled in arms, elected his brother Agamemnon leader 
of the expedition, and sailed across the iSgsean to recover the faithless fair 
one. Nearly all Asia Minor was leagued with Troy, and the most valiant 
Trojan leader was Hector, son of Priam. It was not till the tenth year that 
Troy yielded, and it is with the events of this year that the Iliad deals. 

Achilles, the bravest and most redoubtable of the Greeks, offended by 
Agamemnon, abstains from the war ; and in his absence, the Greeks are no 
match for Hector. The Troians drive them back into their camp, and are 
already setting fire to their ships when Achilles gives his armor to his friend 
Patroclus, and allows him to cnarge at the headof the Myrmidons. Patro- 
clus repulses the Trojans from the ships, but the god Apollo is against him, 
and he falls under the spear of Hector. This causes Achilles to return into 
the Grecian camp, and he slays Hector in single combat; but is himself 
killed by an arrow directed by Apollo. Finally, the noblest combatants on 
both sides have fallen, the city is taken by the Greeks, through the strata- 
gem of a wooden horse, devised by the crafty Ulysses. Troy is delivered 
over to the sword, and its glory sinks in ashes. 

97. Whai were the three periods of Greek History t 

(1) From the Dorian migration to the beginning of the Persian 
Wars (1100^500 fi. C). (2) From the beginning of the Persian 
Wars to the subjugation of Greece by Philip of Macedon (500-338 
B. C). (3) From the subjugation of Greece by Philip to the 
Boman conquest (338-146 B. C). 

98. Whai teas the chief cause of the rapid progress of Qreeoef 

The establishment of many colonies in countries pre-eminently 
favored by nature in productions and climate, and so situated as 
to prompt the inhabitants to navigation and commerce. 

99. What were the two leading races of Qreeeef 

The lonians and the Dorians. 

The lonians were remarkable for their democratic spirit The Dorians 
were noted for their aristocratic tendencies, and maintenance of slavery. 
This striking difference was the principal cause of the deep-rooted antago- 
nism between Athens, the representative of the Ionian race, and Sparta, the 
leading Doric state. 

100. When does the authentie history of Greece commence f 

With the epoch known as >the First Olympiad, B. C. 776 ; the 
Second Olympiad began in midsummer of 772 B. C, etc., — the 
Olympiads recurring every four ^ears, 
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• 

In Greece the Olympic games, celebrated every fourth !!year, were fixed 
upon as a basis for an era, the victory of Goroebus, the earliest recorded, 
about 776 B. Cm being made the starting i>oint. and the intervals between 
the games being Called Olympiad. 

101. Who loos Ljfcurgus t 

Of this personage nothing is known whatever, and some have 
even denied his existence. He was the reputed law-giver of the 
Spartans. Having obtained for his institutions the approbation 
of the Delphic oracle, he exacted from his countrymen a promise 
not to alter them till his return, left Sparta, and was never again 
heard from. 

102. What 1008 the object oj Lyewrgu^8 laws t 

The chief object of the legislation that goes by the name of Ly- 
curgan was to create and maintain a vigorous and uncorrupted 
race of men ; it concerned itself with the regulation of private 
life and physical education. 

103. Whai fma the system of Spartan edueaiionf 

Weakly children were exposed to perish. Great attention was 
devoted to gymnastic exercises and military drill. The education 
of a Spartan, beginning with his seventh year, was not relaxed 
till his sixtieth. He was inured to hunger and thirst, and to the 
extremes of heat and cold, and was taught to endure the keenest 
bodily torture without complaint. 

To teach him strategy and secrec^r there were licensed expeditions for 
ieving, and sevei 
to be ddected in it 



thieving, and severe punishment was inflicted on him who allowed himself 
ddected' 



104. What were the laws of Draco t 

Draco, a statesman of Athens, was called upon to draw up a 
written code of laws for the Athenian government. They were 
marked by extreme severity ; for he affixed the penalty of death 
to all crimes alike, — to petty thefts no less than to sacrilege and 
murder. 

Hence Dracoes laws were said to have been written, not in ink, but in 
blood ; and we are told that he justified this extreme hardship by saying 
" that small offenses deserved death, and that he knew no severer punish- 
ment for great ones. * ' 

105. Whowa;sSd(mf 

An Athenian law-giver, commissioned to remodel the Constitu- 
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tion of Athens, 594 B. C. The successful manner in which he 
performed this work laid the foundation of the happiness of his 
native country. 

106. Whai was the institution of ostracism f 

It was a method which the Athenians had devised for the pur- 
pose of getting rid of obnoxious public men, and was in some 
respects a very good plan, as it stopped interminable quarrels be- 
tween rival politicians. 

It derived its name from the fact that the citizens, in voting for its inflic- 
tion, wrote the name of the objectionable person on a shell {ostTeon)^ and if 
there was a majority of voters for his banishment, he was exiled for ten 
years. 

107. Qive a general summary of Oredan history from the beginning 
lof the Persian Wars to the victory of Philip of Macedon^ B, C. 600-SSB, 

The Ionian Greeks in Asia Minor revolted from Persia, and 
Athens lent them aid. Accoixlingly Darius sent Mardonius against 
Greece ; but he advanced no farther than Macedonia, his fleet be- 
ing destroyed by a storm. Then Darius sent a vast force under 
Datis, but it was defeated in the battle of Marathon (490 B. G.). 
Darius having died, his son Xerxes moved on Greece with an im- 
mense army and fleet : he was successful atThermopylse, and took 
Athens (480 B. G.) ; but was defeated at Salamis, and the remain- 
ing force at Platsea and Mycale, — which caused the Persian scheme 
wholly to fail. 

The half-century following the battle of Salamis was the most 
brilliant period of Athenian history (age of Pericles) ; but the 
greatness of Athens led to the Peloponnesian war (431 B. €.)• 
This was interrupted by the peace of Nicias (421 B. G.) ; but be- 
ing renewed, the Athenians were beaten in various engagements, 
and finally defeated at .^^s Potamos (405 B. G.) : so the result 
of this war was the ascendancy of Sparta. Sparta continued 
prominent till her defeat at Leuctra (371). Thebes now became 
for a while the leading state ; but Greece, rent by dissensions, was 
soon subjugated by Philip of Macedon, in the battle of Ghseronea, 
338B.C. 

108. Qive a brief statement of Ike battle cf Thermopylas (480 B. C). 

The Pass of Thermopylae was a narrow mountain-gorge lying 
between the precipitous mountains of (Eta and a marsh forming 
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the edge of the Gulf of Mails. The defense of this position wftS 
intrusted to the Spartan king, Leonidas, the flower of whose army 
consisted of 300 Spartans. When the Persian host reached Ther- 
mopylae and sought to force the pass, the Grecian guard made a 
stout defense and for two days kept the enemy at bay ; but on the 
third day a traitor pointed out to the Persian king how, by taking 
a mountain-path, the position of the Greeks might be " turned." 
When this movement became known, Leonidas and his three hun- 
dred Spartans, with seven hundred Thespians, determined to sell 
their lives as dearly as possible : so they advanced into the open 
space in front of the pass and charged the Persians with desper- 
ate valor. But this heroism was in vain ; for the enemy, pouring 
in from front and rear, surrounded the Greeks on all sides. Leon- 
idas fell, and the heroic band were killed to a man. 

109. Owe a general summary of Grecian history from the vidory of 
Fhilip to the absorption of Greece by the BomanSf B. C. SS8-I46, 

Philip of Macedon by war and intrigues made himself mastei: 
of Greece, and wa« then appointed general-in-chief against Per- 
sia ; but he died, and his son Alexander took up the task (336). He 
marched against the Persians in Asia Minor, defeating them in 
the decisive battle of Arbela (331). He afterwards marched east- 
ward to beyond the Indus, and thence returned to Babylon, where 
he died (323). After Alexander's death his generals disputed, and 
the empire was divided. Greece, meanwhile, fell into a state of 
intestine war, and at last became a Boman province (146 B. C). 

110. Whai contribution did Greece give to the worWs emiization t 

The practical example of free, 9elf-goveming states. The Greek 
states gave an illustration of democracy, — " the government of 
the people, for the people, by the people." 

In the Oriental nations the only government was despotism: there was 
an absolute lord, and there was a mass of subjects, or stoves, but no people in 
a political sense. 

111. Whai 1008 the religion of the fheeksf 

They were polytheists. Their religion received its peculiar 
form from the fictions of the poets, especially of Homer and 
Hesiod. 

In the Grecian theogonyt or history of the gods, the earliest events tha^ 
are described are the proceedings of certain gigantic agents,— the oolUsioft 
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of certain terrific forces, which were ultimately reduced under the more 
orderly government of Zeus, or Jupiter, with whom begins a new dynasty, 
and a different order of beings. 

112. What were the names and the ekief aUrHnUes of the Olynqnan 
godsf 

(1) Zent, or Jupiter, the chief and father of the gods. He is always repre- 
sented as seated on a throne with the thunderbolts in his right hand, and an 
eagle by his side. 

(2) Po-tef-doB, or N^une, the earth shaker and ruler of the sea: his 
symbol is a trident. 

(8) A*por-loB, or Apollo (called also Phoebus Apollo), the divinity of poeti- 
cal inspiration, of song and music. He was figured as the beau icual of 
manly beauty. 

(4) Ai'-te-mls, or Diana, the huntress among the immortals, the divinity 
of flocks and of the chase. As twin sister of Apollo, she was the divinity of 
the moon. 

(5) He-phais'-tas, or Vulcan, the god of terrestrial fire : he is represented 
as a blacksmith. 

(6) Hermes, or Mercury, the messenger of the gods ; the god of eloquence 
ana the protector of trade : he is marked by his winged sandals, and oy his 
wand. 

(7) A'-res, or Mars, the god of war, delighted in the din of battle, the 
slaughter of men, and the destruction of towns. 

(8) He'-ra, or Juno, the wife of Jupiter, a beautiful but unamiable god- 
dess. 

(9) A-the'-na, or Minerva (also PaUaa), the goddess of wisdom and war. 

(10) Hes'-tia, or Vesta, the goddess of the hearth. 

(11) De-me'-ter, or Ceres, the goddess of agriculture. 

(12) Aph-ro-df-te, or Venus, the goddess of love and beauty, is generally 
represented with her son E'-ras, or Cupid. The legend runs thatshe rose 
from the sea-foam and landed on the island of CTyprus. 

113. What were the four Qredan naiionai fesHvaU f 

The Olympic, Pythian, Isthmian, and Nemean Games. 

The Oljrmpic Festival was celebrated in honor of Jupiter in the plain of 
Olympia, every four years ; the Pjrthian was held in the third year of each 
Oljrmpiad, near Delphi, in honor of Apollo ; the Isthmian, in honor of Nep- 
tune, was so called from its being celebrated on the Isthmus of Corinth ; the 
Nemean, in honor of Nemean Jupiter, at the town of Nemea in Peloponnesus. 

114. Who were the great Qreeian poets f 

Homer, author of the oldest Greek poems — two immortal epics, — 
namdy, the Iliad and the Odyssey, These are considered the fin- 
est narrative poems ever written. 

Hesiod* who lived about a century after Homer. His two most 
famous books are the Theogony and the Works and Days, both epics. 

TyrtaBUS) one of the most famous writers of the elegy, wrote 
stirring campaign songs. 

The most famous names in Greek lyric poetry are Sappho^ Al* 

eniis, Anacreon, and Findar* 
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115. Who was the most famous writer of Greek comedy f 

Aristophanes, author of The Clouds^ The Wasps, The BvrdSf and 
The Frogs. 

116. Who were the most noted dramatic Qredan poets t 
JEsehyluSy SophodeSf and Euripides. 

117. Who were the m^ celebrated Greek historians f 

HerodotnS) called the " Father of History," stands pre-emi- 
nent. His subject was the History of the Persian Wars. 

Tliacydides was the most philosophic historian. 

XenopllOii) a contemporary of Thucydides, was an easy and 
graceful writer. 

118. Who was the most eminent writer of biography f 

Plutarcll) whose Lives has been called the " Bible of heroism,** 
lived in the 2d century, A. D. 

119. Who were the m^ celebrated Grecian orators f 

Pericles^ whose sublime oratory gained for him the epithet of 
"the Olympian." 

Political oratory was exhibited in its fullest development in the 
contest between JEscliines (393-317 B. C), the advocate of Mace- 
donian interests, and his greater adversary Demosthenes (385- 
332 B. C), who, in exposing and opposing the plans of Philip, 
"shook the arsenal and fulmined over Greece." 

120. Who were the early Greek philosophers f 

TlialeSf founder of the Ionic school ; and PytliagoraSs the head 
of the Pythagorean school. 

121. Who 1008 Socrates t 

He was one of the wisest and greatest of the human race. Hif 
special work was to break down prejudices, to show people their 
ignorance, to expose fallacies, and to assert the existence of great 
necessary truths, — of the good, the true, and the beautiful, — and 
this he did by a method of searching inquiry called after him, the 
SoeraJLic. 

Notwithstanding his pure and noble life, and his efforts to promote the 
lif ellare of ]naa]s;Uia, his doctrines made him many enemies : he was chaige^ 
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before the Athenian magistrates with not believlne in the gods, and with 
being a corruptor of youth. Being condemned on these charges, he met his 
death calmly, surrounded by his beloved and weeping disciples, to whom, 
in his last hours, he discoursed on the Immortality of the Soul. 

122. WhowasFfatof 

He was one of the disciples of Socrates, and founder of the 
Academic school, so called from the groves of Academus, near 
Athens, where the philosopher gave his lectures. The works of 
Plato remain in the form of his Dialogtbes. 

123. WhowasAriMUf 

He was the founder of the Peripatetic school, and the most log- 
ical and systematic of the philosophers and scientists of Greece. 
He was the teacher of Alexander the Great. 

124. What were the three dasm forms of Qredan OLrekUeeture f 

The Doric, the Ionic, and the Corinthian. 

The most famous of the Doric temples of Greece is the Parthenon ; the 
most celebrated example of the Ionic order was the temple of Diana at 
Ephesus, burnt on the birth-night of Alexander the Great The Corinthian 
was the highest and most richly ornamented of the Greciaik orders. 

125. What can he said of Qredan sevJpture f 

It is acknowledged that in sculpture the Greeks attained abso- 
lute perfection. The specimens that remain to us embody the very 
perfection of loveliness, majesty, and power. 

126. When was Home founded f 

In the year 753 B. G. Tradition hands down the names of seven 
kings who ruled Bome during the regal period (753-509 B. C.) ; 
but great obscurity hangs around the greater part of this epoch. 

127. What were the two dosses of Roman society f 

Patricians and Plebeians, a distinction of great importance in 
Koman history. 

During the early ages the Patricians alone constituted the PopuluSy or 
people, in a political sense. 

128. What was the historical extent of the Roman republic t 

The history of Bome as a republic covers a period of 482 years^ — 
Irom the termination of kingly rule, 509 B^ 0., to the terminatioA 
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of repablican rale by the establishment of the empii*e under An- 
gustos, 27 B. G. 

129. What were the four epochs of the Eoman repvJblief 

L Epoch of the Struggle for Existence, beginning with the es- 
tablishment of the republic and ending with the Gaulish invasion 
of Italy, 609-390 B. C. 

n. Epoch of the Boman Conquest of Italy, from the Gaulish 
invasion to the complete subjugation of the peninsula, after the 
repulse of Pyrrhus, 390-266 B. C. 

III. Epoch of Foreign Conquest, including the Punic and 
Macedonian wars down to the beginning of civil strife under the 
Gracchi, 266-133 B. C. 

ly. Epoch of Civil Strife, from the Gracchi to the establish- 
ment of the Empire under Augustas, 133-27 B. C. 

130. Mefntion some of the great names of early Borne. 

Lucius Junius Brutus, known as the " Elder Brutus," noted for 
his inflexible jastice; Cocles Horatius, celebrated for his heroic 
" defense of the bridge " ; Caius Marcius, sumamed Coriolanus, 
noted for his valor at the capture of the Latin town of Corioli ; 
Lucius Quintius Cincinnatus, the noble dictator. 

131. What were the Tribunes of the PUbsf 

They were magistrates, chosen from the Plebeians. They held 
office for a year, during which their persons were sacred, and they 
could nullify any decree of the Senate that they thought injuri- 
ous to the Commons by the word Veto, I forbid iL 

132. What were the Decemvirs f 

A Council of Ten, appointed to make laws. 

133. Who were the Censors f 

They were magistrates who held the power of determining the 
rank of every citissen, of fixing his status in society, and valuing 
his taxable property. 

134. What were the conquests of the Romcm republic f 

The ** Samnite " and the " Latin " wars ended in the subjuga- 
tion of these nations and the mastery of Home over all Central 
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Italy. The Bomans finally obtained mastery over tlie whole 
Italian peninsula. 

135. What were the three great wars cf jardgfik wnyiuxi f 

The First, Second, and Third, Punic Wars. These were waged 
between Rome and Carthage^ resulting in the utter annihilation 
of the Carthaginian power. 

136. Who was the greatest milUary ccmmander of the Carthagwdomsf 

Hannibal, who was one of the greatest military geniuses that 
ever lived. His climbing over the Alps with an army of 30,000 
men to defeat the Bomans was one of the most famous exploits 
on record. 

^37. Who commanded the Bomans against Hannibal f 

Scipio Afrieanus, who compelled the Carthaginians to agree to a 
peace on very severe terms. 

138. Who were the Oraechif 

The cause of the poor against the rich was taken up by a noble 
young tribune of the people named Tiberius Gracchus. Tiberius 
and his younger brother Cains (the two being known in history 
as the Gracchi) were sons of a noble Boman matron, Cornelia, 
daughter of the great Scipio Afrieanus. 

139. What vDos the Agrarian law proposed by the Qrojcchif 

It limited the amount of public land that could be held by any 
one individual. 

140. Who was Pompeyf 

He was a noted Boman warrior and consul. He had been the 
leader of the aristocracy, but went over to the people's party, and 
with Julius Caesar and Crassus, formed the First Triumvirate. 

141. Whatwere the Jour factions in Borne f 

The ''oligarchical faction," which directed the Senate; the 
" aristocratic faction," comprising the mass of the senators ; the 
" Marian party," including those whose families had been perse- 
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cnte£; the "militaiy faction/' embracing old military offioMB 
who had squandered the fortunes gained in time of war. 

142. Who were the retpeeiive leaders of iheK several fa4^^ 

Of the oligarchy, Marcus Tullius Cicero, who had established 
his reputation as the first orator in Bome; of the aristocratic 
faction, Crassus, whose immense wealth made him influential ; 
the leader of the third, or Marian party, was Gaius Julius Caesar, 
a man of pre-eminent ability, one of the greatest that ever lived ; 
the leader of the military faction was Catiline, who had a large 
following of debauched young patricians and ruined military 
men. 

143. What was the conspiracy of Catiline f 

The ruined military men thought they would better their for- 
tunes by making Catiline consul. Cicero was h|s rival, and, re- 
ceiving the support of the senators, was elected. Enraged at his 
defeat Catiline formed a conspiracy of which the murder of Cicero 
and the burning of Bome were parts. A woman betrayed the 
plot to Cicero, who denounced Catiline with such fiery eloquence 
that he had to flee from Bome. With a band of confederates he 
attempted to reach Gaul; but he was overtaken and slain. 

144. What were the Commentaries of Coesarf 

During the years 58-50 B. C, Caesar made eight campaigns in 
Gaul, forming the remarkable series of operations which he after- 
wards described with such pointed style in his Commentariesy or 
history. 

145. What brought about the rioalry between Caesar and Pompey f 

After the death of Crassus (who with Pompey and Caesar formed 
the triumvirate), the triumvirate became a duumvirate, or league 
of two men, — Caesar and Pompey. Owing to contrasted disposi- 
tions, a feeling of rivalry caused them to become bitter enemies. 
Pompey went over to the aristocratic party, and having been 
made sole consul he exerted his great influence against Caesar. 

146. What is implied in the expression " crossing the Bvbioon^f 

The crossing of this river was in reality a declaration of war 
against the Boman republic. In the war between Pompey and 
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Gaesar, it is related that, apon arriving at the Rubicon, OBesar long 
hesitated whether he should take thb irrevocable step. After 
pondering many hours he at length ezclaimedy " The die is cast I " 
and plunged into the river. 

147. What wu the resuU c§ ihi ww hdween CkBuar amd Ihmpeyf 

Pompey was defeated and Gsesar became master of all Italy ; 
had himself appointed dictator and consul for the year 48 B. C 

The decMye battle between the two mighty rivals was fought at Fharaalia. 
It resulted in the utter defeat of Pompey : and as it left GsBsar the foremost 
man in the Boman world, It must be rc^iarded as one of the great decisive 
battles of history. 

148. What 1008 ihefcUe of Pompey f 

After his defeat, he sought refuge in Egypt; but he was assas- 
sinated by the orders of Ptolemy, when seeking to land on the 
coast of that country. 

149. What cf CcBsar and Cleopatra t 

At Alexandria Caesar became bewitched by Cleopatra, the young, 
beautiful, and fascinating queen of Egypt. He mixed himself up 
with a quarrel going on between her and her younger brother 
Ptolemy, to whom, according to the custom of the country, she 
was married, and with whom she shared the throne. Caesar was 
thus brought into conflict with the king's troops, and was finally 
successful : Ptolemy was killed, and Cleopatra was made queen 
of Egypt. 

150. Whai vjaa the eonspkaey against GcBsar f 

The chiefe of the conspiracy were Caius Cassius and Marcus 
Junius Brutus. Both had received great favors from Csesar; but 
they thought they had not been honored enough, and they were 
intensely jealous of the dictator's greatness. These were joined 
by other malcontents, and the conspiracy finally included about 
sixty senators. 

151. Qive an account of the asaajssination of Coeaar. 

The conspirators fixed on the Ides ({. e. 15th) of March as the time of 
putting the design into execution. Cassar disregarded the warnings of his 
friends, and attended the Senate. As soon as he had taken his place he was 
surrounded by the senatorial conspirators, one of whom, pretending to urge 
some request, seized his toga with both hands and pulled it violently over 
his arms. Then Casca, who was behind, drew a weapon and grazed hk 
shoulder with an ill-directed stroke. Csesar disengaged one Band and 
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anatched at ihe hilt, exclaiming. " Owned Catca, what meaiu thisf '* "Hdpr** 
cried Giiflca, and at the same moment the conspirators aimed each his dagger 
at the victim. Csesar for an instant defended himself; but when he per- 
ceived the steel flashing in the hand of Brntus, he exclaimed : *' What I thou 
too, BnUus / " and drawing Us robe over his face he made no farther resist- 
ance. The assassins stabl:«d him through and throuc^ ; and, pierced with 
twenty-three wounds, Csesar fell dead at the foot of the statue of his great 
rival Pompey. 

152. Whtavmilx^eetoJCaimi'sdoaihf 

It broaght on new civil wars, and many claimants for supreme 
power. The condition of affairs, however, left Mark Antony in 
some respect the representative of Gsesarean principles. 

153. Who was Julius Ccesar'a successor f 

His great-nephew, Octavius Csesar. Octavias had all the old 
soldiers on his side, and raised the standard of Csesar's vengeance. 

154. Ihuce Roman history from the assassination of Julius Oxsar to 
the reign of Augustus Casaar, 

After the death of Csesar his nephew Octavias formed, with 
Antony and Lepidus, the Second Triumvirate. Octavius led his 
forces against Brutus and Cassius, defeating them at Philippi. 
Antony and Octavius now quarreled, but the dispute was settled 
in favor of the latter by the battle of Actium, and soon after 
Octavius assumed the title of Augustus Csesar. 

155. What was the end of Antony and Cleopatra ! 

l¥hile making his headquarters at Alexandria, Antony came under the 
fascinations of Cleopatra, and he lost all re^rd to his character or his inter- 
ests in her company. In the conflicts with Octavius Csesar, Antony was 
abandoned by his troops, Cleopatra caused a report to be spread of her death. 
Antony then attempted to commit suicide ; hearing, however, in the midst of 
his agonies.that Cleopatra still lived, he caused himself to be carried to her, 
and expired in her presence. The Egyptian queen failing to bewitch the 
cold, calculating Octavius, she, sooner than be led in chains to adorn the tri- 
umph of the victor, gave herself voluntary death by the bite of an asp, or 
the scratch of a poisoned needle. 

156. Wi£h whose reign did Borne become an Empire f 

Augustus Csesar. The senate still sat, but it did little more 
than vote what Augustus wished. 

157. What was the exUrd of the Roman Empire t 

The boundaries as established by Augustus were as follows : 
On the north, the British Channel, the North Sea, the Bhine, the 
Danube, and the Black Sea ; on the east, the Euphrates and the 
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Desert of Syria ; on the soath, the Sahara of Africa ; and on the 
west, the Atlantic Ocean. 

The Roman Empire took in the modem conntries of Portugal, Spain. 
France, Belgium, Western Holland, Rhenish Prussia, and parts of Baden and 
Wurtemberg, most of Bavaria, Switzerland, Itsily, the Tyrol^ustria Proper, 
Western Hungary, Crovatia, Slavonia, Servia. Turkey-in-Europe. Greece, 
Asia Minor, Syria, Palestine, Idumsea, Sgypt, the Cyrenaica, Tripoli, Tunis, 
Algeria, and most of Morocco. 

158. What were the three civiHxajtions of the Roman Empire f 

The Latin, the Greek, and the Oriental. Xa^n civilization took 
in the countries from the Atlantic Ocean to the Adriatic ; Greek 
civilization, from the Adriatic to Mount Taurus; Oriental ciy- 
ilization, the lands beyond to the Euphrates. 

159. What was the population of the Boman Empire f 

Under Augustas, there may have been within the limits of the 
Empire one huitdbed millions of human beings. 

160. What wca the exUfiU (f (he eiiy fjf Borne f 

In the days of its greatest prosperity the circumference — enclosed 
by walls — was about twenty miles; but there were also very ex- 
tensive suburbs. The walls were pierced by thirty gates. 

161. What were the mXxi remarkable obfeets of the cUy f 

The Coliseum, the Capitol with its temples, the Senate-House, 
and the Forum. 

The great circus, or Circus Mazimns, a place reserved for public games, 
races and shows, was one of the most magnificent structures of Bome. It 
was capable of containing 200,000 spectators. 

162. Mention some of the distinffuiahed writers of the "Augustian age,** 

Yirgllf the author of the epic poem, the MMfid^ a graceful, if 
not an original, writer. 

Horace^ author of many poems, odes, satires, and epistles ; a 
witty, good-humored, and most vivacious song-writer. 

SallBSty the historian of the Jugurthine War and the Conspi- 
racy of Catiline ; a very spirited writer. 

LucretiilSy a writer of didactic poetry, containing passages of 
noble eloquence and philosophy, along with much that is charac- 
teristic of the low tone of thought prevalent in the pagan world. 

Catnlliis, author of lyrics that are among the sweetest and most 
truly poetic things in the Latin language. 
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163 Mention some of the subsequent writers in Boman tUeralure, 

LlTjf the great historian ; OTid, the poet ; Martlalf the writer 
of epigrams ; Pliny, the writer on natural history (killed 79 A. 
D. hy the great emption from Yesavias, which huried the cities 
of Pompeii and Herculaneum) ; JuTenalf the hitter satirist ; and 
TacitnSf the philosophic historian of the declining glories of Borne. 

164. What remarkable event renders the reign qf Augustius OoBscar 
memorable f 

The hirth of Chbist at the little village of Bethlehem, in Ju- 
daea, — the most momentous event in the spiritual history of the 
world. 

165. Whm did the fnrihi^Cfkrist take plaoef 

Beckoned in our common era, this event took place in the year 
4B.C. 

Our method of connting time was not introduced till the year 582 A. D. 
The calculation was erroneous, and it was found ten centuries afterward to 
be deficient four years of the true period ; but as the alteration of a system 
that had then been adopted by nearly all Europe would have made great 
confusion in civil and ecclesiastical affairs, the error was, by general consent, 
allowed to remain, and we continue to reckon from this era (A. D., anno 
dominie that is, *' in the year of our Lord ")* which, however, lacks four yean 
and six days of the real Christian epoch. 

166. W hat change rnadehyOonstantine had a great fffea upon Bor^ 

He removed the capital of the empire to the old Greek city of 
Byzantium, on the Bosphorus, which he greatly enlarged and 
called New Borne, This was Constantinople. 

167. What were the divisions of the Boman Empire after OonstanH' 
nople became the capML f 

The Western, or Latin Empire, and the Eastern, or Byzantine 
Empire. 

With the fall of the Western Roman Empire ancient history ends. This 
downfall took place in the year 476 A. D. (See Answer to Question 17.) 

168. What was the state of the world at the birihifChriaf 

All the different peoples and nations under the Boman sway 
had a great variety of religions, hut all, with the exception of the 
Jews, were pagans and polytheists. 
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169. Who first pei^secwted the Christicma f 

Nero. Summing up the several factSi we may say that the per- 
secutions of the Christians were owing to political reasons rather 
than to religious intolerance. 

170. What were wme af the peneeutions oj Christians during Diode" 
HMs reign f 

He issued an edict (A. D. 303) commanding all Christian 
churches to he pulled down, all Bibles to be flung into the fire, 
and all Christians to be degraded from rank and honor. 

A Christian of noble rank tore down this proclamation from where it was 
posted. For this he was roasted to death. Those who refused to bum ic- 
oense to idols were tortured or slain. 

171. What Boman emperw was wiwerUd to Christianity f 

Constantine the Great. 

While on the march to attack one of his riyals, near Rome, Ck^nstantine 
is reported to have seen with his own eyes the luminous trophy of the cross 
in Uie sky, placed above the meridian sun, and inscribed with the following 
words : By this Gonqueb. In the battle that followed his rival was com- 
pletely overthrown. It is said that this decided Constantine to be a Chris- 

172. What was the Labanmf 

The standard of the cross, displayed by the Christian emperors 
in their military expeditions. The top of the Labarum was 
adorned with a mystic X» representing at once the cross and the 
initial of the Greek word for Christ. 

It is stated by the early historians that Christ appeared to Constantine in 
a dream and commandea him to frame the Labcavm^ and under it to march 
with an assurance of victory against all his enemies. 

173. As a Ouristian what did Oonstantirte do f 

He repaired the old churches and built new ones ; the Christian 
clergy were freed from taxes; Sunday was proclaimed a day of 
rest ; and Constantinople — a Christian city — ^was made the seat of 
government. 

174. Which were the most famous of the Christian Fathers f 

Tertullian, Origen, Cyprian, Ambrose, Athanasius, Gregory, 
Nasianzen, Chi^sostom^ Jerome, Augustine. 
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175. What were some of the eauaee of the downfall of Borne f 

Chief of these was the fact that the Bomans had really^ ceased 
to exist as a nation. The empire had ahsorhed the nation. The 
Boman rooe, which had conquered the world, was finally swallowed 
up hy the world which it conquered. Other causes were alien 
admixture and demoralizing luxury. 

176. When did the Western Raman Empire faUf 

A. D. 476. About the middle of the 4th century the barbarians 
began to press Bome very hard. These barbarians were Goths, 
Vandals, Huns, and other tribes which emigrated in hordes from 
the East and North. Bome was taken and sacked by the Goths 
410 A. D., and again by the Vandals 455 A. D. In 476 A. D., the 
last emperor, Augustulus, was dethroned and his dominion as- 
sumed by the Gothic General Odoa^-cer, with the title of king. 

HEDIEyAIi HISTOBT. 

177. 2%e time ehpaed since the fall of Bome may be how divided f 

Into two parts : The first part constitutes what is usually called 
the Middle Ages, — embracing one thousand years ; that is, it ex- 
tends from about the close of the 5th to the close of the 15th cen- 
tury of our era. From the close of the 15th century down to the 
present time is modem history in its narrowest sense. 

178. What comprise the historical races of Europe f 

They comprise four grand divisions of the great Aryan stock,— 
the GrsBco-Latins, the Celts, the Teutons, and the Slavonians. 

179. What was the order of Iheir migration f 

The ancestors of these races came originally from Asia. The 
first wave of migration brought the Celts, who established them- 
selves in Central Europe. The incoming Teutons drove them into 
Western Europe, and posse&sed themselves of Central and Eastern 
Europe. At a subsequent date the Slavonic race made their ap- 
pearance in Europe; and the efiect of this was that the Teutons 
were wedged into Central and Northwestern Europe, while the 
Slavonians overspread the whole of the great Eastern plain. 
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180. What VHU the vnjLumot of Borne on the CeUaf 

Of the three races the Celts first came in contact with the Bo- 
mans. The result of this contact was that the Celtic population 
had become thoroughly Latinized and Christianized before the 
breaking up of the Western Empire. 

181. (y what is modem society the result f 

Of the blending of Teutonic, or Oermanic, barbarians with the 
Latin and Celtic elements. 

It deriyes ingredients from both,— from the barbarians the love of per- 
sonal liberty and the sense of independence, from the Romans the forms of 
a long established ciyilization. 

182. Whai terms designate the central family of Europe f 

The terms Teutonic, Gothic, Germanic are all used as synony- 
mous, and are employed indifferently to designate this mighty 
central family. 

183. What were the chief Qermanie tribes f 

The Goths, the Franks, the Vandals, the Burgundians, the Lom- 
bards, the Saxons, the Angles, and the Scandinavians. 

184. What were the languages of the new naUons that arose on the 
ruins of the Roman Empire t 



Bomance 
IiAiigiuiges 



' Italian, 
Fbench, 
Spanish. 



eermanlcl 

and \ English. 
Romance J 



Cfermanie 



High Gebman, or the tongues of Southern Ger- 
* many, — the "Grerman" of our day. 

Low Gebican, the tongues spoken by the dwellers 
in Northern or sea-coast Germany, represented 
by the Dutch of our day. 

Scandinavian, including the Swedish, Danish, 
Norwegian, and Icelandic. 



r iti / C^aelic ScordH, 
^ Ebse of Ireland. 
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185. What wu (he ByaanUne Empire f 

The Eastern Empire of Borne, which, though in a state of pre- 
matare and perpetual decay, continued to subsist for a thousand 
years after the downfall of the Western, or Latin, Empire. 

186. When was the ByzanHne Empire in the meridian of its gfory f 

In the 6ih century during the long reign of Justinian, A. D. 
627-565. 

187. When toas the beginning of France f 

When Cloyis, King of the Franks, fixed his capital at Paris, in 
A. D, 507. 

188. WhowasChaHesMairielf 

He was a prime minister styled the Mayor of the Palace, — an 
officer chosen by the nobles to be the guide and controller of the 
sovereign. He upheld the Frankish power most vigorously, and 
by his defeat of the Saracens in A, D. 732, saved all Europe from 
being subjugated by Mohammedan rule. 

189. What were the beginnings <^ England f 

The Boman troops had been withdrawn from the province of 
Britain about half a century before the downfall of Bome, and 
the Britons, who belonged to the Celtic race, were left to shift for 
themselves. About the middle of the 5th century various Teu- 
tonic tribes from the Low-German lands, invaded Britain, and 
the native Celtic Britons were killed, enslaved, or driven to the 
mountain regions of Wales aud North Britain. 

Among the Low-German invaders were three main tribesr-the Angles, 
Saxons, and Jutes. The name JvJte has left no memorial in England ; but 
the English people are still often spoken of as belonging to the Saxon race, 
while the speech which arose in the island from the intermixture of the 
various Grerman dialects took the name of Anglo-Saxon^ and Britain changed 
its name to England, or the land of the Angles. 

190. Give a bri^ sketch of MahomeL 

Mahomet, or Mohammed, was bom at the sacred city of Mecca, 
in Arabia, in the year 570 or 571. Till the age of forty he lived 
without exciting much remark, and was known only as an able, 
rich, and enterprising merchant, honorable in his dealings, and 
strictly truthful in all that h^ said. £[e could neither read nor 



write; bat his mercantile journeys to yarioas parts of the penin- 
sula, as well as to Syria and Palestine, had enlai*ged his store of 
information. 

In his frequent retirements to a mountain cave for secret thought and 
study, he developed a religious system of his own. He one day, at a meet- 
ing of his kinsmen, made the startling announcement that he had received 
a Divine commission to reform the faith and practice of the whole Arabian 
nation. 

191. What were the Korany and the HegirOy respectively f 

The Koran contained the doctrines of Mohammed, written down 
from time to time ; the Hegira wsus the date of Mohammed's flight 
from Mecca,- July 15, 622 A. D. 

192. Who%jeretheOaMph8f 

Successors of Mohammed, the first of whom was his father-in- 
law, Aba-beker. 

193. By whai means was Mohammedanism spread f 

By a long series of invasions, wars, and conquests. They every- 
where gave men the choice of three things, — Koran, tribute, or 
%word. 

By this means the religion of Mohammed was spread over a large part of 
Asia and Africa, and made its way even into Europe. 

194. Who was Charlemagne f 

He was the son of Pepin, the first of the Carlovingian mon- 
archs. He was bom about A. D. 742. His real name was Karl, 
that is, Charles (Charles the Great). 

195. What was the Kingdom of Charlemagne f 

It comprised portions of the two countries we now call France 
and Germany. 

196. W hat was CharUmagnt^s design f 

His ruling idea ivas the re-establishment of the Boman Empire. 

It was in the eflbrt to realize his grand idea that Charlemagne undertook 
the nnmerons wars and expeditions that filled the forty-six years of his 
ieign. 

197. When and by whom was Charlemagne crowned emperor f 

A. D. 800. He had gone in splendid state to visit Italy. On 
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Christmas day he and his coart were attending divine service in 
the charch of St. Peter's, at Borne. Suddenly, while the monarch 
was kneeling on the steps of the altar in prayer, the Pope, Leo 
III., placed a crown upon his head and solemnly saluted him as 
** Emperor of the West,'' with the title of Charles L, Cjbsojlr Au- 

OI78TUS. 

198. What was the character of Charlemagne f 

In activity, in a craving desire to be ever doing something, he 
resembled Napoleon. He was a great patron of learning and 
learned men, and fond of literary pursuits himself. In his habits 
he was plain and unostentatious. 

199. What vxu the Feudal Sifstemf 

It sprang out of the peculiar relations of man to man among 
the various Teutonic tribes who obtained possession of the coun- 
tries that had formed the Western Empire. 

Every free German who had helped his chief in conquering the 
country received as his share of the spoil a particular estate, 
which was called his allodium, or freehM, — this estate being abso- 
lutely his own property. The chief or king received a very large 
domain as his share. After a time it became usual for him to 
grant portions of this, his own domain, to his followers and favor- 
ites, on condition of their being faithful to him and doing him 
service in war. The land so granted was called a feudomf ox fief ^ 
and land held in this way was said to be held by 9i. feudal tenure. 

Land held by the feudal tenure was not the soldier's property by right, 
but was retained only during the pleasure of the real owner, and so long as 
the conditions agreed on were lived up to. The real owner was the lora, or 
Uege^ while the person to whom he granted the land was called his vaaal, 
liegeman^ or retavner, 

200. What were serfif 

Though they were not actual staves, yet they were bound to the 
land, and passed with it when U changed hands. 

201. What were the effects of feudalism f 

The mass of the people had no guaranteed rights. The feudal 
barons grievously oppressed them, and as the nobles were the 
magistrates of the fiefs, the people had no redress. The system was 
a reign, not of law, but of lawlessness. 
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It was a svstem that was not wholly bad : It must have been In some de- 
cree adapted to the times, otherwise it conld not have existed at all ; bnt it 
oelonged to a state of society essentially barbarous, and it was overthrown 
by that yeiy civilization which it could not keep from growing up in its very 
midst 

202. What was the Bcman bishop, or pontiff, caUedf 

The name ** pontiff" means the chief officer of the old pagan 
religion of Bome. He was called Patera or Apo, father (whence 
English Pope). The modem style is " His Holiness the Pope." 

203. Into what hoo'dkridons was the Church of Eome split f 

Into the Eastern, or Greek Catholics, and the Western, or Boman 
CaihoHcs. The head of the Greek church is the patriarch of Con- 
stantinople. 

204. What of the power of Papacy f 

The origin of the temporal power of Papacy was hased on a grant 
to the Pope by Charlemagne, A. D. 800. For several centuries 
the Pope was almost the arbiter of Europe. Kings trembled at 
incurring his displeasure, and dreaded the terrible consequences 
of a "bull" of excommunication. The temporal power of the 
Pope ended in 1870, when Victor Emmanuel, King of Italy, took 
possession of the *' States of the Church." The Pope remains a vol- 
wUary prisoner in the Vatican Palace. 

After the Reformation the Influence of the Papacy gradually declined. 
Even Catholic powers assisted the enemies of the Pope when it was to their 
advantage. 

205. What vfos the object of the Crusades f 

The Crusades {war of the cross) were undertaken by the Western 
nations of Europe for the recoveiy of the Holy Land from the 
Saracens and Turks. 

206. Who aroused this feeling f 

An enthusiastic monk called Peter the Hermit, a native of 
Amiens, France. He followed the wars in his youth, then became 
a monk, afterwards retired to absolute solitude, and finally made 
a pilgrimage to Jerusalem. There witnessing the cruelties of the 
Turks, he became possessed with the idea that he was inspired by 
Heaven to deliver the Holy Sepulcher from their hands. 



\ 
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Two oottndZs of the church were called and a cmsade was determined on, 
1095. It was amed that a red cron worn on the breast or shoulder should 
he the badge of the crusaders. 

207. How many Orumdes were made to (he Holy Lcmd f 

Eight ; the first three being called the Greater Crasades. The 
First Crusade (A. D. 1096-^1099) ; the Second Crusade (A. D. 1147- 
1149) ; the Third Crasade (A. D. 1189-1192). 

208. Who were the most distinguished leaders of the Crusades f 

Peter the Hermit ; Walter the Pennyless ; Godfrey of Bouillon 
(Duke of Lower Lorraine) ; Bobert (Duke of Normandy) ; St. Ber- 
nard ; Conrad III. (Emperor of Germany) ; Louis VII. of France; 
Bichard I. of England, known as Bichard Cceur de Lion (Lion- 
hearted) ; Philip Augustus of France ; and Frederick Barbarossa 
(Bed Beard), Emperor of Germany. 

209. Who were the most distinguished leaders of the Saraeens f 
Solyman (Sultan of Turkey) ; and Saladin. 

210. What was the result qf the Crusades f 

They utterly failed in their immediate objecl^— Ihe vdooA^ry of 
the Holy Land from the Mohammedans. 

211. What were some of the important effects of tneOrusade>if 

(1) A prosperous and permanent commerce arose. 

(2) The intermingling of so many different nations tended to 
break up loeal prejudices. 

(3) They diminished the streikgth of the feudal aristocracy, by 
occasioning the breaking ap and sale of many feudal properties. 

(4) Chivalry, though older than the Crusades, derived its chief 
influence and strength from these wars. 

(5) They promoted the diffusion of knowledge by bringing the 
civilization oi the Saracens and Greeks 'in contact. From th»^ 
time of the Crusades a great intellectual revival began through ^ 
out all Europe. 

21^ What was the origin of Chivalry 7 

Chivalry had its origin in two peculiarities in the customs and 
instinctb of the Gk)thic races, — the great honor paid to the profes- 
sion of arms, and the high regard and delicate gallantry of the 



OENEBAX HISTOBY. 47 

Teutons towards the female sex. Feudalism became a regular 
system in the 11th century. 

213. Whai, respectively, wca the trainmg of a page, a squAre, and a 
knight 

The sons of a lord's vassals were sent to the castle to receive 
training in military exercises and the etiquette of the times. From 
the ages of seven to fourteen these boys were called pages. The 
page associated with the ladies, who, with their knights, taught 
him courtly manners by precept and example. At the age of four- 
teen the page became a squire and attached himself to some knight 
as his assistant. At twenty-one the squire, if worthy, became a 
knight. He vowed that he would be a champion of the church, a 
protector of woman, and a redresser of wrong. 

214. Whai vxjs the ehara/steristie amusement of chivalry f 

The tournament. The contesting knights fought on horseback 
in the lists, in the presence of the royal household and the gentry 
of the vicinity. 

Each Imight usually selected some lady to whom he vowed perpetual 
constancy, and in whose name he went forth to win renown. 

From the descriptions of tournament scenes that we read in the pages of 
Sir Walter Scott, or of the old chronicler Froissart, it is evident that the 
tourney must have surpassed every scenic performance of modem times. 

215. What were some of the influences (^ chivalry f 

It inculcated gentle manners, respect for the female sex, and 
charity toward the helpless. 

Some of its practices degenerated into absurdities. (See Cervantes's Don 
Quixote.) 

216. Whyistheperiodof the Middle Ages caUed the "Dark Ages f'* 
Because of the reign of ignorance and superstition. 

Learning was almost exclusively confined to the clergy and the monks. 
Even kings could not write their own names. To the monks we owe much 
that is preserved of ancient knowledge. 

217. What was the chief cause of the general ignorance of the " Dark 
Agesf" 

The scarcity of books. The art of making paper from cotton 
rage woe not introduced till about the close of the 11th century. 
Previous to this the two kinds of writing material were papynu 
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and parchment. In the 7th century papyrus almost ceased to be 
imported into Europe; while parchment was too costly to be 
readily spared for book purposes. 

218. Who were the eminent men of the Dark Ages t 

During the five centuries of this age, we find but few names of 
really eminent men. Bede, the Englishman; Alcuin, also an 
Englishman ; John, surnamed Scotus or Erigena, a native of Ire- 
land ; and Pope Sylvester. 

219. What diatindiofM and customs preoatUed during the Middle^ or 
Dark Ages f 

The upper class owned eveiything, and the people were little 
better than slaves. Horrible atrocities were usually committed in 
war. 

220. Whai conveniences of life came into use during the Middle 
Agesf 

They were few and simple. Chimneys came into use about the 
15th century. Glass windows were introduced into England in the 
12th century. Time was measured by means of sun-dials. 

221. Whai were the only really great works <^ the Middle Agesf 

The cathedrals. Some of the most noted of these great churcheB 
are the cathedrals of Strasburg, Milan, Cologne, St. Peter's at 
Borne, and St. Paul's at London. 

222. What was the age of revival from the state of degradoHon and 
poverty of the Middle Agesf 

The commencement of this restoration may be dated from about 
the close of the 11th century. 

We can not apply the term " Dark Ages" to the period between the 11th 
and the 15th centuries, — for at this time we see the shadows grow fointer as 
we advance, till finally the twilight reddens into onr modem dawn. 

223. What were signs of revivalf 

(1) The springing up of walled cities ; (2) The popularity of 
the great universities: University of Oxford, University of Bo- 
logna, and the University of Paris ; (3) The dawn of a new lit- 
erature in French, Spanish, Italian, and German about the time 
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of the Crusades,- Chaucer, the father of English literature, was 
bom 1328 ; (4) The mariner's compass, gunpowder, and cannon 
came into use early in the 14th century. 

The invention of printing from movable types is claimed both by the 
Dutch and Germans. 

224. What vm the '* scholastic philosophy" of the 11th and ISth 
centuries f 

The chief feature of this was the application of the art of dia- 
lectics to subtle questions of metaphysics and theology. 

225. Who were the great moMers of this art t 

They are known collectively as the Schoolmen. The most 
famous were Thomas Aquinas, Dun Scotus, Boscelin, Anselm, and 
Peter Lombard. 

Many of the questions which the Schoolmen discussed with great interest 
now seem very frivolous,— as, for instance, the question as to " how many 
angels can stand on the point of a needle?" and whether " an angel in 
passing from one point to another passes through intermediate space ? ** 

226. WhaJt two eminent scientists lived in the ISth century f 

Roger Bacon, an English monk, and Albertus Magnus. 

For the times in which they lived these men made wonderful advances 
in true knowledge ; and each had to pay the penalty of being in advance of 
his age, for both were punished as magicians. 

227. For what are we indd/ted to the Sarojcens of the Middle Ages f 

We received from them our mode of notation, called the Arabic 
figures ; and the terms " algebra," " alcohol," " alchemy," "zenith/ 
** nadir," etc., all of which are Arabic. To the researches of the 
Saracenic alchemists we owe the beginnings of chemistry. The 
first work on chemistry was written by Geber, an Arab of the 8th 
century. 

228. What are the most famous collections of the heroic poetry of the 
Middle Agesf 

The German collection known as the Nibelungen Lied ; the Span- 
ish romance of the Oid; and the cycle of poetry relating to the 
British Arthur and his Knights of the Bound Table. 



50 HIOH SCHOOL ^XTESnON fiOOK. 

229. When were the real beginnings of our modem lUeraiure f 

In the 13th centary we have in Italy Dante (born A. D. 1265), 
whose Divine Oommedia is one of the great world-books ; and in 
the 14th centary our own English Chaucer (bom A. D. 1328), 
who is still accoanted one of England's five greatest poets. 

230. Whai three states grew out of CharUmagn^s .dhnpire f 
Germany, France, and Italy. 

For almost a century after Charlemagne's death the chief power was in 
the hands of certain dukes. 

231. Who was the first line of Oerman emperors f 

Henry I., or the Fowler. He was the first of a series of five 
Saxon emperors who ruled Germany for more than a centuiy, and 
raised it to be the greatest power in Europe. 

232. When was the revival of the Western Oerman Empiref 

Under Otho the Great (A. D. 936). Its title was the '' Holy 
Boman Empire of the German Nation." 

233. When was the real beginning of France f 

In the 10th century. When Gaul was conquered by the Franks 
it became a part of the kingdom of the Franks; while under 
Charlemagne it was a part of his extensive Empire. 

The CarloYinglan line came to an end with Louis the Sluggard : and then 
in the confusion one of the great dukes, Hugh Capet, Dukeof jFVaficia, made 



himself king by right of manhood. Thus the Duke of Francia became King 
of France^ and this was the real beginning of the kingdom of Fbancb, 
A. D. 967. 



234. Under Louis IX, {Saint Louis) what was the condition of France f 

His wise rule gave France increased importance ; at this time 
(1226 A. D.), she began to be a great nation, and she was hence- 
forth reckoned amongst the foremost powers of Europe. 

235. Whai was the Hundred Year^ Wasrf 

Edward III. of England thought he should have the crown of 
France, and accordingly he fitted out a great armament by sea 
and land to wrest that crown from Philip of Valois (Philip VI.). 
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There thus began a great war, called in French history, the Hw^ 
dred Year^ War, 

The most famous events in this series of wars Were : 
(1) Battle of Crecy (A. D. 1846) : English victory, 
* Battle of Poitiers (A. D. 1350) : English victory. 
Conquest of Aquitaine hy the French. 
Battle of Agincourt (A. D. 1415) : English victory. 
Befusal of the French to acknowledge the treaty after the death of 
Charles and Henry in A. D. 1422. 
(6) Uprising of France, under the inspiration of the famous Maid of Or- 
leans, Joan of Arc. 

Finally, by the year 1453, the English were entirely driven from France. 
This ended the Hundred Years' War. 

236. What woa the effect of (he Norman Conquest qf Bn^^emd f 

The Norman conquest of England, under William the Con- 
queror (A. D. 1066), thoroughly subjugated the English. The 
Church and the law courts were directed by the conquerors; the 
official language was Norman-French. 

237. Who were the Norman kings t 

William I. (A. D. 1066-1087). 
William II. (Kufus) (A. D. 1087-1100). 
Henry L (A. D., 1100-1136). 
Stephen (A. D. 1135-1154). 

238. Who were the Flantagefnelsf 

Henry II. (A. D. 1154-1189). 
Richard I. (A. D. 1189-1199). 
John (A. D. 1199-1216). 
Henry III. (A. D. 1216-1272). 
Edward I. (A. D. 1272-1370). 
Edward II. (A. D. 1307-1327). 
Edward III. (A, D. 1327-1377). 
Richard 11. (A. D. 1377-1399). 

239. In whose reign was the Magna Charta granted? 

The English people in A. D. 1215 forced King John to grant 
the Great Charter {Magna Charta), by which all the old rights and 
good laws which he had broken were confirmed. It has been the 
groundwork of English freedom ever since. 

240. When and how was the English Parliament estaJblishedf 

It came about in this way : The King, Henry III., John's son, 
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had behaved badly. The great nobles, with Sir Simon Montfort, 
banded against the King, defeated him in the field, and made him 
captive. Then Sir Simon issued writs which added to the old as- 
sembly of lords, clergy, and knights twoburgesses from each borough 
(A. D. 1264). This was the commencement of the'English House 
of Commons, and of true representative government. 

241. Who were the Lcmoousirian Kings of England t 

With the deposition by Parliament of Bichard II., A. D., 1399, 
the Plantagenet line went out. Three kings of the House of Lan- 
caster now followed : Henry IV. (A. D. 1399-1413);; Henry V. (A. 
D. 1413-1422) ; Henry VL (A. D. 1422-1461). 

242. WhatweretheWaraof the Boeeaf 

In A. D. 1455 there broke out the great civil strife known as the 
Wars of the Boses (the red rose, symbol of Lancaster, and the 
white rose, symbol of York), the contending parties being the re- 
spective representatives of the families of Lancaster and of York, 
both of which were claimants to the throne. Six years of war 
resulted in the accession of Edward IV., of the family of York. 

243. Who were the Kings of the House of Lords f 

Edward IV. (A. D. 1461-1483) ; Edward V. (A. D. 1483-1483) ; 
Richard IIL (A. D. 1483-1485). 

The twenty-lour years* reign of these three kings was filled with troubles 
and intrigues, and these continued till A. D. 1485, when a Lancastrian earl, 
son of Edward Tudor, came to the throne as Henry VII. With him the 
Tudor line of English sovereigns begins, and English medieval history ends. 

244. Whai can he said of Venice during ike Middle Ages f 

Ship-building was on a large scale, and the hire of vessels to 
carry the Crusaders to Palestine filled her cofiers with gold. Her 
ships brought back from Syria the silks and spices and jewels of 
the East. 

245. Who were the Medids f 

They were merchants who rose to great influence in Florentine 
politics. One of them, Lorenzo de Medici, raised himself to be 
the head of the State. 

His splendid patronage of art and literature gained for Lorenzo the name 
of the Magnificent He turned his gardens at Florence into an academy, 
he enriched the public library with many hundreds of manuscripts col- 



tected in Italy and the East, and by his patronage of artists made Florence 
the scene of some of the most brilliant triumphs ever won by brush or 
chisel. 

246. Whajt Spanish kingdonui arose in (he Middle Ages t 

The Kingdom of Navarre was founded in A. D. 873, the King- 
dom of Aragon in A. D. 1035, the Kingdom of Castile in A. D. 
1026. Leon and Asturias were added in A. D. 1037, and Ferdi- 
nand of Leon and Castile added Cordova, Toledo, and Seville be- 
tween A. D. 1234 and A. D. 1248. 

247. How was the Kingdom of Spain formed f 

By the anion of Castile and Aragon, by the marriage of Ferdi- 
nand and Isabella, »nd in 1491, Grenada was wrested from the 
Moors. 

MODEBN HISTORY. 

248. Whai was ihe power of the Ottoman Turks f 

Not only did nearly all Asia lilinor fall under Turkish sway, 
bat in the 14th century the Turks crossed the Hellespont, made 
Adrianople thieir capital, and reaching out from there gradually 
gripped the Byzantine empire of Thrace, Macedon, Servia, and 
Southern Greece. 

249. When and by whom was Constantinople besieged and taken f 

On the 29th of May, 1453, by the Ottoman Turks under Mo- 
hammed II. The Turks stormed the walls, having previously 
battered them with cannon (then used for perhaps the first time) ; 
Constantine met the storm valiantly, and for fifty-three days made 
a stout defense of the city. But Constantine fell, sword in hand, 
boldly disputing every inch of ground ; multitudes of his subjects 
were massacred ; the Crescent waved over the church of St. So- 
phia, and the Byzantine £mpire fell forever. 

250. Whai was the historic area of ancient and medieval history f 

It was limited to Europe, a small part of Western Asia, and a 
narrow strip of Northern Africa. 

251. When imzs the compojss practically applied in namgaHon t 

About the beginning of the 15th century. 

The exact time of the Invention of the compass is unknown ; it Is com- 
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monly attributed to an Italian named Gioja, who flourished about the be- 
^nuing of the 14th century ; but the instrument was known long before by 
uie Chinese. It was then, however, merely a needle rubbed on loadstone 
and floating on a cork, or other light substance, in a yeesel filled with 
water. 

262. TP%o were the ffrecUest navigators about the doae </ the 15th oen- 
titryf 

The Portuguese. They had penetrated the tropics ; explored 
the greater part of the African coast ; made settlements on the 
Coast of Guinea ; and in 1498, Vasco da Gama doubled the Cape 
of Good Hope, thus opening up a sea-route to India. 

The circumnavigation of Africa made a complete revolution in the com- 
mercial condition of Europe. The trade which had been confined to the 
Mediterranean now travexsed the Atlantic, and the Western nations hajstened 
to share in its gains. 

263. What led to the ducovery of Amerieaf 

The desire of reaching India by sea was the inspiring motive 
that led to the brilliant discovery by Ck)lumbus. 

Columbus knew that the Portuguese were bending their efforts to reach 
India by the circumnavigation of Africa ; and his grand inspiration was that 
India xnight more readily be attained by sailing westward across the At- 
lantic. 

254. What part in discoveries did England takef 

In 1497 England sent out John and Sebastian Cabot, who 
sailed around the northern coast of Labrador, touched at a point 
supposed to have been either Newfoundland or Cape Breton, and 
sailed to the south along the coast of what is now the United 
States as far as latitude 38^ 

255. When and by whom vxu the globe first drevmnavigaied f 

By the ships of Magellan (1519-1521). He sailed through the 
strait which bears his name. At the Philippine Islands (south- 
east of Asia), in a contest with the natives, he was killed ; but one 
of his vessels reached Spain by way of the Cape of Gkx>d Hope, 
thus making the first voyage around the world. 

256. When vxu the revival of learning f 

The fall of Constantinople compelled a great number of learned 
Greeks to seek shelter in Italy, and other parts of Western Europe, 
carrying with them their treasures of classic lore. 

Though long before the fall of Constantinople the love of *»ift«p<nf|i utera- 
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tare had been gradually reylvlng, yet there now began among scholars a 
most ardent search lor buried and neglected manuscripts, and tl^eir dlUgenoe 
was awarded by the discovery of many precious monuments of theGreek 
and Roman literature. 

257. WhaiimoeTUMn mu the ehirfagenU in the detiruetion offeudaliamf 

The invention of gunpowder and the consequent change in the 
art of war ; for, neither the armor of the knights nor the thick walls 
of their castles were proof against bullets and cannon-balls. 

Although it is universally conceded that gunx)ower was invented by 
Roger Bacon, the English monk, in the 13th century, yet it was long before 
the invention was applied to the art of war. This application has been 
claimed for Berthold Schwartz, a Grerman apothecary, aoout 1390 ; but gun- 
powder appears to have been used in war by the Moors before that period. 

258. Whcai8me(mtbyihe**SUxie9-^8Um4^Ihirope'*f 

When the strength of nations becomes centralized in the hands 
of a few monarchs, it is likely that one of these might through 
Ms own power, aided by family connections, gain a great and 
dangerous preponderance over the others. The aim of the policy 
named the balance of power, — of which we read a great deal in 
modem European history, — was to attain such a just distribution 
of force, either by alliance or internal resources between the dif- 
ferent states, that none should overshadow the others. This led 
to exceedingly complicated international relations, and the com- 
bination of nations thus formed is often spoken of as the " States- 
System of Europe." 

259. Who VH18 the Emperor Charles VJ 

He was the son of Philip, Archduke of Austria (son of Maxi- 
milian, Emperor of Grermany), and of Joanna (daughter of Ferd- 
inand and Isabella of Spain). He was crowned with the diadem 
of Charlemagne at Aix-la-Chapelle, in the year 1520. 

260. W hat were the ivjoehirf events of hia reign f 

(1) The rise of Protestantism ; (2) The wars carried on under 
the lead of Francis I. of France against Charles V., to maintain 
the balance of power. 

261. What was the position of the Caihoiic Chwreh at the beginning of 
the 16th eentwy f 

All the nations of Western Europe were in conuaanion with 
the Boman Catholic Church, 
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Soon after the beginning of the 16th century great controversies on mat- 
ters of region arose, lliere was complaint of many practical abuses in the 
Church, and of the claims of the i)ope8 to interfere in the af&irs of nations. 

262. Who was Martin Luther f 

He was Professor of Theology in the UDiverslty of Wittenberg, 
took the lead in opposing the Dominican friars, who carried on 
an extensive sale of indulgences, and brought about the Beforma- 
tion (1517). 

263. What were indulgences f 

Bemissions of the penances imposed upon persons whose sins 
had brought scandal on the community. But in process of time 
they were represented as actual pardons of guilt, and the pur- 
chaser of indulgence was said to be delivered from all his sins. 

264. H<m were the doctrines of the Beformaiixm generally received f 

They took deep root in Germany, France, Switzerland, England, 
Scotland, and Scandinavia. 

Allowing for considerable exceptions, the nations of Teutonic stock em- 
braced the new doctrines, while most of the Latin race adhered to the faith 
of Rome. 

265. Whai was the origin of the rUime Protestant f 

It was originally applied to those who adhered to Luther at the 
Beformation in 1529, and pi-otested against, or made a solemn dec- 
laration of dissent from, a decree of the Emperor Charles Y. and 
the Diet of Spires, and appealed to a general council. 

266. What ioere the political events of Charles F. f 

The complications with Francis I. of France. This bitter rivalry 
led to foar wars, in each of which the avowed object of Francis 
was to preserve the balance of power, as against the menacing 
greatness of the House of Austria, represented by Charles V. 

Charles Y. was also engaged in a contest with the Protestant 
princes of Germany, who had formed a league for their mutual 
protection, in 1531. 

A mat council, called the Council of Trent, was convened against Prot- 
estanism in 1645. At the very commencement of the war, Maurice of Sax- 
ony, one of the leading Protestant princes, deserted the league and went 
over to the cause of the Emperor. The result was that the Protestant 
League was soon broken up. 
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267. When and wJuU was the triumph oj Protestantism f 

Tbe Emperor Charles V. becoming thoroughly tyrannical, his 
course excited the animosity as well of the Catholic as of the 
Protestant princes of Germany. He was compelled to sign a 
treaty at Passau (1552) by which the free exercise of their reli- 
gion was secured to the Protestants. Three years later (1555), the 
principles of mutual toleration were formally sanctioned by the 
Diet of Augsburg. 

268. Whai were the most importarU features of the Protestant church t 

(1) Abolition of monastic orders and the celibacy of the clergy. 

(2) Diyine service in the language of the country. 

(3) Distribution of the Bible to all. 

269. Who was the first of the Tudor line of English sovereigns f 

Henry VII., who, dying in 1509, left as heir to the throne a son, 
who is known to history as Henry VIII. 

270. Whowa» Cardinal Wolseyf 

He was the most notable figure in political affairs during the 
first twenty years of the reign of Henry VIII. 

He was the son of a butcher ; but displaying while youne great quickness 
and intelligence, he received a leamea education with a view to his enter- 
ing the Church. His first employment at court was in the humble office of 
chaplain ; but becoming acquainted with the young monarch, he soon erew 
to be a great favorite. He was made Archbishop of York, then High Chan- 
cellor of England, and finally became Henry's sole minister. He was 
finally stripped of all his places of power and wealth, and sinking under 
grief and mortification, he died in 1^. 

271. Why was Henry VIII, called Defender of the Faith f 

He wrote a book against the Lutheran doctrines. The Pope 
was so well pleased with the production that he gave the English 
king this title. 

272. Who were the six sueeesske wives of Henry VIII. f 

Katharine of Aragon, Anne Boleyn, Jane Seymour, Ann of 
Cleves, Catharine Howard, and Catharine Parr. 

273. What was the fate of his respective wives f 

Katharine of Aragon and Ann of Cleveswere divorced; Anne 
Boleyn and Catharine Howard were beheaded; Jane Seymour 
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died a year after marriage; and Catharine Parr, his lastwife^ 
Barviyed the King. 

274. Whai is the verdid 0/ huUmaiM tm Henry YIILf 

The common verdict is that he was a remorseless tyrant. In 
recent times a tendency to modify the vigor of this judgment has 
shown itself. 

It is ureed that an examination of contemporary history shows that for 
some of his arbitrary and seemingly cruel acts he had proper justification, 
and that manv other measures which we must regard as reprehensible were 
forced upon him by the necessities of the difOicult and perilous times in 
which he and England found themselves. In spite of his faults, his follies, 
and his crimes, his reign tended to the prosperity and glory of England. 

275. What may be wid of the Netherhmden in the 16th eemtwry f 

At this period the Netherlanders had by industry and intelligence 
attained a high degree of prosperity. They were the boldest 
navigators and the most skillful manufacturers in Europe. 

276. Who was the IMnee nf Orange f 

William of Nassau, Prince of Orange, known in history as 
William the Silent, was a Protestant, and took up the cause of the 
people against the bigoted Philip II. of Spain, who had institu- 
ted the terrible Inquisition. 

277. TFAenimzstAsrtMQf eAei>ufoA J^epll&/{e^f 

After a severe struggle of thirty-seven years, the independence of 
the Dutch Bepublic was secured, though it was not till the Peace 
of Westphalia (1648) that this independence was acknowledged. 

278. Who were the Huguenots f 

The French Protestants were followers of John Calvin, whose 
teaching was a greater departure from the doctrines of the Boman 
Church than was that of Luther. They were known by the name 
of Huguenots. 

The Hugnienots were craelly persecuted by Francis I., in whose reign 
they first came into notice, as they were fdso by his successor, Henry n., and 
by hia successor, Francis It. 

279. In the religious wars <^ France who were the principal leaders of 
the Huguenots t 

The Prince of Conde^ Admiral Coligny, and Henxy (King of 
NaTane). 



280. Whai wu the Masaaere of St, Bartholomew f 

It was an attempt on the part of the Catholics to exterminate 
the French Protestants, on the night of August 23-24, 1572. The 
conspirators wore badges by which they might be recognized. The 
dreadful work began on the ringing of the bells, when all Paris 
was wrapped in slumber. The yictims of the horrible slaughter 
on that fearful night were estimated at 10,000. Boyal orders 
were then forwarded through the provinces for the renewal of the 
massacre, and 45,000 more victims met death in its most appalling 
forms. Coligny was one of the first victims, and Henry IV. only 
escaped by attending mass. 

The Huenenots flew to arms, and war raged for two years. The Protest- 
ants were finally oveiconie. 

281. How were the religiom dispviea settled f 

They were terminated in 1598 by the celebrated Edid of NarUea^ 
which re-established all the favors that had ever been granted to 
the Protestants by other princes, 

282. Who was Queen EUsakethf 

Elizabeth of England, called the '* Virgin Queen/' was the 
daughter of Henry Vlll. and Anne Boleyn. 

283. Who was Mary Queen <f Scots t 

She was the great-granddaughter of Henry VII., in the female 
line as rightful heir to the crown of England. Her claims to the 
crown caused her to be imprisoned for eighteen years. The Cath- 
olics plotted in her favor, but she was beheaded in 1587. 

284. What woM the Spamsh inwuium of Englandt 

The Catholic powers of Europe, especially Philip II. of Spain, 
determined to crush England. The Invineible Armada, the most 
formidable fleet ever seen up to that time, sailed up the l^nglish 
Channel to attack England. The English vessels were much 
smaller, but active and well-manned. The English, assisted by 
the Dutch, all commanded by Lord Howard, drove the Spanish 
Armada into the harbor of Calais for refuge (July, 1588). Here 
they were attacked by fire-ships. The Spanish commander, in 
attempting to return home by way of the north of Scotland, was 
overtaken by a dreadful storm, and only one-third of the proud 
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Invincible Armada returned to Spain. The triumph of Protest* 
antism wad complete. 

285. What may be mid tf the reign qf Queen EltMobeih t 

The reign of Elizabeth lasted forty-five years. It was a bril' 
liant period for England at home and abroad. Wealth increased 
rapidly. The upper classes began to wear fine clothes and jewels. 
Coaches came into use in London. Manufactures throve and com- 
merce was greatly extended with other countries. Literature 
reached its golden age in the immortal works of Shakespeare. 
Hardy explorers carried the English flag to every part of the earth. 

286. Who were the ParUane. 

They were dissenters from the Church of England, and professed 
to establish a purer form of worship. They were bitterly perse- 
cuted in England, and many found refuge in America. 

287. Who were the great artists of the 16th century f 

Michael AngelOy an Italian sculptor, painter, and architect. 
Raphael, an Italian painter of great distinction. 
Titiaiis a Venetian portrait and landscape painter. 
Albert Diirer, a German painter, engraver, and sculptor. 
Holbein, next to Durer the most distinguished of (German artists. 

288. Who were the great writers of the 16th eevdury t 

Edmand Spenser, one of England's greatest poets. Chief work, 
Faerie Queevie. 

William Shakespeare, the greatest creative genius that ever 
lived. His works are as " household words." 

Sir Philip Sidney, a courtier of Queen Elizabeth. Chief works, 
!rhe Arcadia, and the Defense of Poesie, 

Sir Walter Raleigh, also a courtier, a soldier, and an adven- 
turer. As a writer he is known for one celebrated work, — his 
History of the World. 

Cervantes, a renowned Spanish writer. Chief work, Don 
Quixote. 

Rabelais, a famous French satirist Chief work, Life of Gar- 
gantua and PantagrueL 

Montaigne, the most lovable of French skeptics. Chief work, 
his Essays, 
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ArlostOy an Italian poet, whose great work was Orlando Furioso, 
TassOy an Italian poet. Chief work, Jerusalem Delivered. 
CamoeiiSy the only Portuguese poet of European reputation. 
Chief work, the Lusiad, 

289. Who were the great Philoeophers and SeimtiBU of (he 16ih cen- 
tury f 

dopemicnSy a celebrated German astronomer. He disproved 
the Ptolemaic theory of the universe. 

GalfleOy a celebrated Italian astronomer. He invented the 
telescope. 

l^eho-Brahe^ an astronomer of Copenhagen. 

290. What was the action t^the Long Poarliamenif 

This was so called because it sat thirteen years. In 1640 the 
Long Parliament resolved to put a permanent check on royal 
authority. A bill was passed enacting that Parliament should be 
convened at least once every three years. Another bill declared 
that Parliament could not be dissolved without its own consent. 

291. CHve data of the civil war in England in time of Charles L 

Charles I. attempted to overawe Parliament by demanding five 
of its most obnoxious members. They were not given upu The 
clergy and the nobility sided with the king; the tradesmen and 
country people with a few of the nobility sided with Parliament. 
Oliver Cromwell was the leader of the Parliamentary party. For 
five years hostilities lasted, the greatest battles being at Marston 
Moor and Naseby, in both of which the royalists were defeated. 
The king, forced to surrender, was declared guilty of treason by 
a high court organissed for the purpose, and beheaded, Jan. 30th, 
1649. 

292. Who rtUed England after the execution of Charles I. f 

Oliver Cromwell. He turned Parliament out of doors with a 
troop of soldiers. He became Lord Protector of the commonwealth^ 
with absolute power. He subdued Ireland and awed the ambi- 
tious Catholic powers. 

293. What was the Bestoration f 

The return of Charles II., and his restoration to kingly power9 
(1660). 
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294. Whalwaathechar<uaer(^CharU»ILf 

He proved one of the most dissolute kings of anj age, and the 
people were not slow to copy his manners. The coantry pros- 
pered, however, and he avoided any conflict with the people. 

295. What 1008 the eharader (f Jama ILf 

He was a thorough tyrant and a devoted Catholici and soon 
hecame odious to the people. He abdicated the throne of £ng« 
land (1688). 

296. What imu the ^Qlorwus BevoluHon (fl688''f 

The passage of the Bill of Bights (1688), by which was secured 
the liberties of the English nation against any future arbitrary 
acts. By the Bill of Bights the British Constitution became, in 
many important points, fixed and determined. This act secured 
by guaranties all the old English liberties which the Stuarts had 
violated. It laid the sure basis of the stability and the prosperity 
of England. William Prince of Orange, and Mary his wife, were 
crowned as joint sovereigns. 

297. What was the Thirty Yeamf Wart 

The Thirty Years' War began about 1618, and was terminated 
by the Treaty of Westphalia in 1648. This war had Germany 
for its center, and it was, properly speaking, a contest between 
the Catholic and Protestant princes of that country ; but event- 
ually most of the nations of Europe were drawn into it. 

298. What was the cause of the war f 

The direct cause of the war was the persecution of Protestants 
by Ferdinand, King of Bohemia. Ferdinand became emperor in 
1619. The Bohemians revolted and chose Frederick, elector of 
Palatine, a Protestant, as their king. 

299. What was the re8vU(^ the war f 

Frederick was beaten, and lost not only Bohemia but his own 
dominions. Ferdinand now determined to crush all the Protes- 
tant states. But Gustavus Adolphus, aided by Cardinal Biche- 
lieu of France, led the Protestant cause, and was everywhere 
successful. Peace was finally concluded, 1648, by which the Pro- 
testants gained most they contended for* 
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300. What woM the nature of the treaty cf TTes^Acaia/ 

It was one of the most important treaties in the history of Eu- 
lope. It established the religions independence of the Protestant 
states, and formally acknowledged the independence of Switzer- 
land and Holland. 

301. What of the reign <^ LwM XIVJ 

Lonis XIV. of France reigned seyenty-two years (1643-1715). 
France became the greatest power in Europe. But the wars and 
court expenses of the *' grand monarch " sapped the nation, and 
Louis liyed long enough to see the affairs of France enveloped in 
gloom and ruined by disastrous defeat. 

302. Who wa8(hrdindt Richelieu f 

He was prime minister of France from 1622 to 1642, and was 
the greatest statesman of his time. He greatly increased the power 
and territory of France. He crushed the Huguenots at home, 
but assisted the Protestants in Germany, in order to humble Aus- 
tria. His policy proved bad in the end for France. 

303. W hat were wme<^ the acts (^ LouiaXLV.f 

He attempted to conquer the Netherlands, and formed an alli- 
ance with England for the purpose. The Dutch bravely resisted. 
England made peace with them, and they were assisted by Grer- 
many, Brandenburg, and Spain. This gigantic contest lasted four 
years. Louis revoked the Edict of Nantes, which granted free- 
dom of worship to the Huguenots. Thousands of Protestants 
went into exile. 

304. What was The War <^ the S^nishSuecessionf 

It resulted from Louis XIV. supporting the claims of his grand- 
son to the crown of Spain. As this would disturb the balance of 
power by making the Bourbons of France too powerful, England, 
Holland, and Germany united against France. 

305. Whai io(u ^Ae result of this war f 

At the great battle of Blenheim, 1704, Marlborough, the Eng- 
lish commander, and Prince Eugene, of Austria, utterly defeated 
the French and Bavarians. The French lost ground everywhere, 
and peace ensued by the treaty of Utrecht, 1713. 
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306. Whai wu the progress of civilization during the 17th eenhiryf 

Civilization made great progress, but the comforts and conye- 
niences of life were few compared with those of the present day. 
The masses were still ignorant and superstitious. The '' Diyine 
right of Kings " had reduced the people to a condition little bet- 
ter than slavery. They bore the burdens and fought the battles, 
while the ruling classes took the spoils and wore the honors. In 
France, especially, the peasantry were in such a wretched condi- 
tion that in some cases they begged to be sold into slavery, so that 
their responsibilities might cease. The lands and personal effects of 
the French nobility and clergy were actually exempt from taaxUion, 
In England things were somewhat better. The English laborer 
lived on coarse fare, but had much personal freedom. He was ig- 
norant and often brutal. Public schools were unknown. People 
traveled by stage-coaches^ and highwaymen frequently robbed the 
passengers. 

807. Who were the gveat philosophers and scientists of the 17th century t 

Francis Bacon, the greatest of English philosophers ; founder 
of the Inductive system of philosophy ; great works : Novum Or- 
ganumf Advancement of Leamingj and Essays, 

Descartes, a great French philosopher ; had a great influence 
on the method of philosophizing. 

Hobbes, a famous English philosopher ; chief works, the Levi- 
athan and the Behemoth 

Kepler, an illustrious German mathematician and astronomer ; 
h^discovered what are known as Kepler's *^ Three Laws," which 
laid the foundation of mathematical astronomy. 

Harrey, lecturer at the College of Physicians, England ; dis- 
covered the circulation of the blood (1620). 

Spinoza, of Jewish birth— one of the great modem philoso- 
phers ; his greatest work is Ethica More Oeometrica Dom^mstrata. 

Isaac Newton, professor of mathematics at Cambridge — dis- 
coverer of the law of universal gravitation ; chief work, JHneipiOf 
a Latin treatise on natural philosophy. 

Liebnitz, a jurist, historian, mathematician, and metaphysi* 
cian; founder of the eclectic system of German philosophy. 

308. Who were the great artists of the 17th century t 

Babens, bom in Westphalia, but son of a Dutch refugee from 
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Antwerp ^ most f amons pieces, the Descent from the Orostt, the Last 
Judgmmty Peace and War. 

Tandyck, pupil of Bubens ; best historical picture, The Crudr 
fiaion, 

Rembrandt) a native of Leyden, and one of the most original 
and able painters that ever lived. 

PonssiDf a great painter, bom in Normandy ; greatest works, 
Beaih fif Oermanieusy the Taking tfJeruMknty and the Laxt Supper. 

MnrlllO) one of the most celebrated Spanish painters ; his pic- 
tares are taken from humble life, — also religious pieces. 

309. W ho were the greaiwriten^ the 17ih century f 

Ben Jonson, soldier, actor, and poet-laureate, under James L, 
his earliest comedy. Every man in his Humor. 

Calderon (De la Barca)) a distinguished Spanish dramatist. 

Comeilley a great French dramatist; chief works, the Oidf 
Sbrace^ and Oinna. 

jfollB MUtony the greatest epic poet of modem times, author of 
PoLradise Lost and Baradise Regained. 

Samnel Butler, author of a mock-heroic poem called Hudibraa, 

Jeremy Taylor, an English bishop; chief works. Liberty of 
Brophesying, Holy Livingf Holy Dying. 

La Fontaine, a French poet and fabulist; chief works, his 
Fables. 

Moll^re, a distinguished French dramatist and writer of com- 
edies ; chief works, Le Bourgeois OentUhommef Le Miaanthropey and 
Tartitfe. 

Pascal, an eminent French philosopher and scientist; chief 
works, Provincial Letters and Pensies, 

Bossnet, one of the greatest pulpit orators of France. 

John Bnnyan, a tinker of Bedford ; he wrote in prison the cel- 
ebrated PUgrim^s Progress. 

Jolm Bryden, a great English poet — ^made poet-laureate by 
Charles 11.; chief works, Absalom and AchOophel, the Hind and 
Panther, Alexander's Feast, 

Boilean, a noted French poet ; chief works, Satires and Epistles^ 
and the Luirin. 

Fenelon, Archbishop of Cambray ; best-known work, the ro- 
mance of Tdemaque. 

5 



66 HIGH SCHOOL qtriistioir book. 

310. Who 1008 Peter the Great f 

He ftrst gave Bussia a name in history. Seeing the ignorance 
and barbarity of his subjects, he set about civilizing them. He 
went to Holland and studied ship-building, working as a day- 
laborer. He traveled over Europe, carefully studying the laws 
and customs of the people. He returned to Bussia and at once 
began the reorganization of the internal affairs of his empire. 

; 311. Who was Charles XIl. of Sweden f 

Charles XII. of Sweden {** the madman of the North ") invaded 
Bussia after having defeated the Poles and Danes. He attacked 
a force of Bussians ten times his own army at Narva, in 1700 and 
totally defeated them. Charles haughtily refused to negotiate 
for peace. He penetrated into Bussia and laid siege to Pultowa 
where he was totally defeated. He lost his entire army and fled 
to Turkey with 300 followers. He was finally killed by a cannon- 
ball while besieging a castle in Norway, 1718. 

312. Who vjos Frederick the Great t 

He was King of Prussia from 1740 to 1786, and placed her 
among the Great Powers of Europe. Taking advantage of the 
difficulties in which Maria Theresa of Austria was involved by 
rival powers who claimed portions of her dominions, he laid claim 
to Silesia, and annexed that province to Prussia (1742). 

313. WhaJt was the Seven. Tears* Wart 

It began in 1756. Austria formed a secret treaty with France, 
Bussia, Poland, Saxony and Sweden, for the partition of Prussia. 
England alone sided with Prussia. The war was a fierce one, but 
Frederick beat them all and retained all his territory. About 
1,000,000 men fell in this war. 

314. When was the Partition of Poland t 

Under King John Sobieski the Poles compelled the Turks to 
raise the siege of Vienna (1683), and thus saved Central Europe 
from passing under the rule of the Moslem. But Poland rapidly 
declined and became a prey to internal dissensions and the ra- 
pacity of her neighbors. An infamous agreement was entered 
into between Austria, Prussia, and Bussia by which the greater 
part of Poland was "partitioned" between these powers, 1772. A 
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second partition took place in 1792, and a third in 1795, wiped 
Poland from the list of nations. The unfortunate Poles made a 
gallant defense of their liberties, but in vain. 

315. WhowwihePreiefnderf 

He was the son of James II., and called himself James III. 
He had pretensions to the throne of England and Scotland, for 
he did not acknowledge the union of the two kingdoms. 

His supporters were called " Jacobites," from Jacobus, the Latin name for 
James. Louis XIV. had promised the I^tender aid in winning the British 
throne ; but just then the French king died,— so that when in 1715 risings 
were made both in Scotland and England in the cause of the Pretender, and 
he himself came over from France to join in, he was easily defeated, and 
the attempt utterly failed. 

316. What were the four wars qf the reign of Oeorge 11. f 

The war with Spain ; the war of the Austrian Succession ; the 
war for the Young Pretender ; the American war with France 
(French and Indian war). 

317. WhofoasSirBobeHWalpolef 

He was Prime Minister during nearly half the reign of George IL 

He was a man of little learning, rough and boisterous in manners and in 
his life ; but he retained his great power with a passionate grasp. Bribery 
was the secret of his long rei^ as Iremier. 

318. Who was Sir William Fitt f 

William Pitt, known as the Great Qmmoner, was educated at 
Oxford, served in the army, then in Parliament, and finally giv- 
ing himself up entirely to politics, he won for himself a leading 
place in the government of his country. 

He directed all his genius to raising the glory of England both in America 
and in India ; and it was to his clear head and admirable administrative fac- 
ulties that Great Britain owed her formidable position in the politics of 
Europe in the middle of the 18th century. 

319. What were the chief events of the reign of George TIL f 

The French and Indian War ; the American Bevolution ; the 
British Conquest of India ; and the long wars with Napoleon. 

320. What were the forervmners of the French BevobUionf 

The court was usually influenced by intriguing women. The 
nobility and clergy were extravagant, haughty, and given to 
pleasure. Th^ finances were in a terrible conditio^. Coutinuoui 
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costlj wars had sapped the life of the nation. The writings of 
Voltaire, Bousseau, and other freethinkers had caused thousands 
to awaken to a realization that something was radically wrong in 
the social fabric. 

The nobility and clergy together owned nearly two-thirds of the entire 
landed property of France and were exempt from all taxes. Finally the 
complete independence of the United States, achieved with the assistance 
of French arms, contrasted painfully with the condition of the French peo- 
ple themsdyes. The people began to think for themtdves, 

321. What VHU the custion of the French Natianal AnemJbly f 

In 1789 Louis XVI., advised by his prime minister Necker, a 
prudent and able man, called a meeting of the States General, or 
National Assembly. This body consisted of three divisions, the 
Nobility f the Qergy, and the Third Estatey or Commons. The latter 
outnumbered both the others and knew its power. On the refusal 
of the nobility and clergy to organize as one body, the Third Es- 
tate, or Commons, declared itself the National Assembly. The 
Duke of Orleans and others of the nobility and clergy joined the 
popular party. They resolved never to adjourn till they gave 
France a constitution. 

All Paris was in a ferment The National Assembly abolished all the 
odious feudal privileges and levied taxes equally on all classes. 

322. How did the people acLf 

They grew enthusiastic; broke open gun shops and armed 
themselves. On a report that soldiers were about to turn the 
National Assembly out of doors, the mob stormed the Bastile, one 
of the most hateful of the French prisons, where men were con- 
demned to rot without trial. The governor, De Launy, and his 
handful of Swiss guards, surrendered. He and some other officers 
were massacred and the Bastile razed to the ground (July 14, 
1789). The people were supreme and the nobility began to emigrcUe 
hastily. 

323. What was the "Joymis Entry*' f 

The king indiscreetly ordered fresh troops to Versailles, and at 
a banquet in the palace, some of the officers trampled under foot 
the tri-colored cockades of the Revolution and substituted white 
ones of the House of Bourbon. The mob of Paris attacked and 
forced the palace, and the royal family were only saved by Lafay- 
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ette at the head of the National Guard. The king and his family 
were taken in triumph to Paris as prisoners. 

324. What aeHen was taken by foreign powers toward France f 

The powers of Europe became alarmed at the progress of the 
Bevolution, Prussia and Austria declared war against France in 
1792. Large armies crossed the Rhine and marched toward 
Paris. The allies were defeated and driven from France. The 
interference of foreign powers greatly incensed the extreme fie- 
publicans. 

325. Who were the leaders of the Fh-eneh Bevolutumf 

In the National Convention (assembly), the most radical leaders 
were Danton, Marat, an^ Bobespiebbe. Bobespierre, the most 
notorious figure of the Revolution, was the counsellor and secret 
leader of the Jacobin Clubs, which embraced the worst elements 
of Paris. 

326. Whai<^the attack on the Tuileriest 

On the 10th of August, 1792, the Tuileries were attacked and 
the Swiss guard massacred. The king and family were removed 
to prison. 

327. What was the Massacre of September t 

The Jacobins insisted on the formation of a '' Revolutionary 
Tribunal" which was appointed amid the protests of the Conven- 
tion. Hundreds of persons were in prison and an awful massacre 
was begun September 2, 1792. Many were hacked to pieces with- 
out even the form of a triaL None of the accused received mercy 
at the hands of the court. 

328. What was thefaUdf the kmgf 

Louis was deposed and the Republic proclaimed September 20 
(1792). The king was charged with conspiring with the allies 
and of having knowledge of their movements. He was pronounced 
guilty and condemned to death. The execution took place Jan- 
uary 21, 1793. 

329. What party opposed the Jacobins f 

The only really powerful opposition to the Jacobin party were 
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the Girondists. They favored milder measures, bat were over- 
whelmed and most of them guillotined. 

330. What vxu the "Beign of Terror ''f 

It was inaugurated May 31, 1793. Marat was assassinated by 
a young woman named Charlotte Corday. Dan ton had a short 
time before been denounced by the Jacobins and executed. Bob- 
espierre remained undisputed leader of the Jacobins. He kept 
the guillotine busy till the executions for months averaged from 
50 to 80 per day, and 1,285 from June 10th to July 17th, 1794. 

Among the victiins was the beautiful Marie Antoinette, queen of Louis 
XVI. The madman of the Revolution now made a new calendar and 
changed the names of the months and weeks. The Sabbath was abolished 
and the worship of Reason substituted for the Christian religion. 

331. What was the fate of Bobespierre t 

The horrors of the Beign of Terror caused a reaction. Bobes- 
pierre himself was arrested and lodged in prison, suffering from 
a horrible wound. He and his fellows were guillotined July 28, 
1794, and the Beign of Terror ended. 

332. How and when was the French Bevotution ended f 

At the death of Bobespierre a new constitution went into effect, 
and the government was intrusted to a Directory of five men. The 
mob of Paris resisted, but Napoleon Bonaparte, who commanded 
the artillery, swept the streets with grape shot and quelled the in- 
surrection. The Be volution was ended; Napoleon began his won- 
derful career of almost continuous warfare for twenty years against 
most of the powers of Europe. The Directory continued from 
1795 to the end of 1799. 

333. What were the chief events in the Wars of Napoleon f 

1796. Napoleon defeats the Austrians at the bridge of Lodi, May 10, and 
at Areola, November 14. 

1797. Beats the Austrians at Rivoli and captures Venice. By treaty of 
Campo Formio, Austria cedes much territory to France. 

1798. Invades Egypt Destroys the Turkish power at the battle of the 
Pyramids, July 21. The French fleet destroyed oy the English fleet under 
Admiral Nelson, at the battle of the Nile, August 1. 

1799. The allies defeated in Switzerland. Siege of Acre. Napoleon de- 
feats the Turks at Mount Tabor and Aboukir. Chosen First Ck>n8ul, Decem- 
ber 24. 

1800. Defeats the Austrians at Marengo, Italy, two to three times his own 
number, June 14. The French Gen. Moreau defeats the Austrians at Hohen- 
linden, December 8. The Austrians lose 100 pieces of artillery and 14,000 
men. 
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1801. FormB a mercantile league with Prussia, Sweden, Russia, and Den- 
mark against England. English destroy the Danish fleet in the harbor of 
Ck>penhagen, April 2. Dissolution of the confederacy. 

1802. Peace with England. Napoleon causes a thorough revision and 
oodification of the French laws. Projects great internal improYements and 
improYes the flnanoes. Declared First Consul for life. 

1804. Napoleon croi^ed Emperor by the Pope. The Third Coalition, 
consisting of England, Austria, Russia, Prussia, and Sweden. 

1806. Napoleon defeats the Austriansand Russians at Austerlltz, Decem- 
ber 2, inflicting a loss of 30,000 men. Austria compelled to Kive up Tyrol 
and her Italian possessions. Nelson destroyed the combined French and 
Spanish fleets ofr Trafcdgar, October 21. 

1806. Prussia crushed at Jena and Auerstadt, October 14. Prussian loss, 
40,000 men, killed, wounded, and prisoners. Joseph Bonaparte made King 
of Naples, Louis Bonaparte King of Holland. 

1807. Drawn battle at Eylau, February 8. Russian loss. 25,000 killed and 
wounded : French loss, 30,000 killed and wounded. Russians defeated at 
the bloody battle of Friedland, June 14. Peace of Tilsit, favorable to 
Napoleon. New Kingdom of Westphalia, on the Rhine, with Jerome Bona- 
parte as king. Milan Decree against English commerce. 

1808. The French lose and gain ground in Spain. Joseph Bonaparte de- 
clared King of Spain, June 6. 

1809. Battle of Aspern and Esseling ; French defeat Battle of Wagram. 
July 5 and 6; Austrians defeated. Capture of Vienna. Austria deprived ol 
more territory. 

1810-1811. Continuous war between French and English in Spain. Zenith 
of Napoleon's power. 

1812. Invasion of Russia by the " Grand Armv,'* numbering 500,000 men. 
Battle of Borodino; Russians defeated with loss of 47,000 men, killed, 
wounded, and prisoners; French loss, 50,000. Burning of Moscow. Hor- 
rors of the winter retreat Total loss of the Grand Army, 450,000. 

1818. Napoleon defeats the PrussianB and Russians at Lutzen and Baut- 
sen, May. Is defeated by the allied Austrians, Prussians, and Russians at 
Leipsic, October 16-19. French loss, 60,000 ; loss of allies, 40.000. 

1814. Occupation of Paris by .the allies. Abdication of Napoleon and 
his retirement to the island of Elba, with the rank of Emperor. 

1816. Napoleon again assumes the government of France— "The 100 
days." Defeated at Waterloo, June 18. Exiled to St Helena. Died 1821. 

334. WhowerethegreaijMoeophersandaeierUisisofthelSiheen^ 

Swedenborg, Benjamin Franklin, Linnaeus, D'Alembert, William 
and John Hanter, Adam Smith, Kant, Priestley^ Galyani, William 
Herschel, Layoisier, Bentham, and Laplace. 

335. Who viere the grtai wriien cf the 18th eeniury f 

Jonathan Swift, Addison, Alexander Pope, Bichardson, Mod- 
tesqnien, Voltaire, Bnffon, Fielding, Samuel Johnson, David 
Hume, Rousseau, Sterne, Oliver Goldsmith, Lessing, Edmund 
Burke, Edward Gibbon, Bobert Bums, and Schiller. 

336. Who were the great artists tf the 18th century t 

Handel, Sir Joshua Beynolds, Thomas Gainsborough, Haydn^ 
Benjamin West, Mpzart^ and GanoYa. 
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337. Who foere the grtal iiweiUon^ andwhal iht vavenJUofM cfikeJStk 
century f 

James Brinleyy native of England ; foonder of canal naviga- 
tion. * 

HargreaTes^ bom in England, invented the carding machine, 
and the spinning-jennj (1795). 

Josiah Wedgwood} an Englishman; inventor of ''Queen's 
ware." 

Sir Biehard Arkwright, English, invented the spinning-frame. 

James Watt, English, invented the double-acting condensing 
steam-engine, and applied it to machinery. 

Jacqnardy French, invented the loom for figured weaving. 

Cromptoiiy invented the mute^ a machine that greatly facilitated 
the spinning of yam. 

Robert Fnltoiiy American, constructed the first large steam- 
vessel, which made its trial trip on the Hudson in the year 1807. 

338. Whai were some of the minor inventiona and industnea <^ the 
18th century f 

Piano-forte : invented by an organist of Dresden in 1717. 

Chaontchonc, or India-rubber: was taken to Europe from 
South America in 1730. 

Stereotyping : by William Ged of Edinburgh 

Chronometer : by John Harrison (1736-1742). 

Umbrellas : in 1778 Joseph Hanway introduced one into Eng- 
land, probably from Spain. 

Yaccination: by Jenner, 1796. 

Hydraulic Press: invented by Bramah, an Englishman, in 
1786. 

Gas-lights: used in some factories in England (1792-1798). 
Gas was not used for street-lighting until the beginning of the 19th 
century. 

Cotton-gin : by Eli Whitney, an American, in 1793. 

Lithography: invented in Germany (1796). 

339. Make brief mention of French hiatory from the exHe af Napoleon 
to the Franco-Prussian war. 

After the exile of Napoleon the Bourbons were restored to the 
throne of France. The Bourbons continued to rale until a revo- 
lution drove them from the throne, 1830. The cause was a re- 
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newal of the old Bourbon ahsoltUism, Louis Phillippe was elected 
king. He reigned until another revolution took place, in 1848, 
when a republic was established for a time. Louis Napoleon, a 
nephew of the great Napoleon, illegally seized the govemmenti 
and was declared Emperor, with the title Napoleon III., Decern* 
ber 2, 1852. He reigned until 1870, until a republic was pro- 
claimed at the close of the Franco-Prussian war. 



340. Mention the importarU events of the first quartar <ff the 19tk 
iury. 

A war began between England and the United States in 1812 
and lasted till 1815. The results were favorable to the United 
States.* The South American Bepublics, the Empire of Brazil, 
the Central American States, and Mexico became independent 
between the years 1810 and 1821. Greece, with the aid of 
European powers, established her independence, 1821. 

S41. What reforms were brought about in Cheat Britain f 

The old manner of electing members of Parliament had grown 
obsolete and afforded many opportunities for corruption. Bor- 
oughs existed which had scarcely a dozen voters. These sittings 
were of course held by wealthy men and were often corruptly 
bought. The Befwm BiU of 1832 abolished all these '' rotten bor- 
oughs," and greatly increased the number of voters by allowing 
all who owned a certain amount of property or who paid a cer- 
tain rent to vote. The com laws, levying a duty on grain and 
cattle, were repealed in 1846. Another reform bill in 1867 still 
* further extended the franchise. In 1869 the Irish Church was 
disestablished, i, e., declared to be no longer the State Qiarch of Ire- 
land as it still is in England. 

342. What rebeUian in India in X857f 

A Sepoy rebellion broke out in India in 1857, led by Nana 
Sahib. The Sepoys were native soldiers in the British service. 
They rebelled because they supposed their cartridges were greased 
with lard, an abomination to them. The rebellion spread among 
the natives and was only suppressed after awful atrocities had 



* Since United States History is usually studied in grades below the High 
School, it is not taken up in this work. 
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been committed. The chief events were the maaacn <if (hwnjpoirt 
and the siege of Lucknow. 

343. Whai troubles exisled in Hungary in 1848 f 

Internal troubles in Hungary in 1848 finally led to civil war. 
Austria and Bussia interfered and the Hungarians were over- 
whelmed. The patriot leaders, Kossuth and others, went to the 
United States in exile. 

344. What was the Onmean War f 

The Crimean War took place in 1854-55, because the Czar 
Nicholas seized some Turkish territory. France, England, and Sar- 
dinia aided Turkey, lest Bussia should destroy the balance oj 
power in Europe by the acquisition of too much territory. The 
principal events were the battles of Alma and Inkerman and the 
siege of Sebastopol. Bussia was forced to abandon her designs. 

345. Whai was the TJnificaJtUm of Italy f 

France, aided by Sardinia, took a large portion of the Austrian 
territory in Italy, after a short, sharp war, the principal battles 
of which were Magenta, June 4, 1859, and Solferino, June 24. 
Part of Lombardy was ceded to the King of Sardinia, who in turn 
ceded Nice to France. Garibaldi in 1860 inaugurated a revolu- 
tion which finally drove out the King of Naples and Sicily, which 
territories were annexed to Sardinia. This last State now became 
the Kingdom of Italy. The unification was completed in 1870, 
when the Papal territories were added to Italy. 

346. What was the Unification of Qermany f 

A quarrel took place in 1866 between Prussia and Austria over 
the disposition of Schleswig-Holstein which they had just taken 
from Denmark. In the great battle of Sadowa the Austrians 
were totally defeated, with terrible loss. The North German Con- 
federation was then formed, with Prussia as the leading State, in- 
stead of Austria. 

347. WhaJt 1008 ihs Franco-Prussian Warf 

France and Prussia had long been jealous of each other. Leo- 
;iold, of HohenzoUern, a relative of the King of Prussia (1870), 
^came a candidate fo^ the Spanish throne. France objected and 
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both sides began operations at once, — July, 1870. This terrific 
contest was soon over. The French were beaten everywhere, and 
finally Napoleon surrendered to King William, at Sedan, Septem- 
ber 2. Paris endured the horrors of a prolonged siege, but was 
forced to surrender, January 28, 1871. A French Bepublic was 
established; France had to cede Alsace and part of Lorraine, 
which had been taken from Germany by Louis XIV., and pay an 
indemnity of 5,000,000,000 francs. 

348. What was the war between Russia cmd Turkey (1878) f 

It ended in the defeat of the Turks, after a bloody struggle. At 
Plevna the Turks won a decided victory. Boumania and Servia 
became independent and Bulgaria semi-independent 

349. What of the late agitation in Ireland f 

The Irish Land League kept up a continued agitation in Ireland 
for the reduction of rents and a redress of Irish grievances. These 
grievances were so real and pressing that Parliament finally 
passed the Irish Land BUI late in the year 1881. 

350. What have been the late warlike troubles of Qreat Britain f 

A war with the Dutch Boers in South Africa was ended in 1881 
by England's granting most of the concessions asked by the Boers. 
In 1879 a war had been waged against the Zulus of South Africa; 
it ended in their submission. 

351. Mention the great philosophers and scientists of the 19th centwry, 

Alexander Yon Hnmboldt, a German naturalist; chief work, his Kosmos. 

Cnyier, a Swiss; principal works, The Animal Kingdom and Discouraea on 
ike BevoltUions of the Surface of the Qlobe. 

Hegel, a German philosopher. 

Sir Humphrey Dayy, a celebrated chemist and natural philosopher; in- 
vented the safety-lamp for miners. 

Arago, a distinguished French savant. 

Sir William Hamilton, a Scotch metaphysician and logician. 

Faraday, an eminent physical philosopher. 

Comte, a famous French philosopher, and author of the Positive Phi- 
losophy. 

Lleblg, a great German chemist. 

John Stnart Hill, an eminent English philosopher, author of PoUtieal 
Economy, Logic, etc. 

Sir DaTld Brewster, a distinguished Scottish scientist ; edited the Edin- 
burgh Encyclopedia ; wrote Letters <m Natural Maggie and a Life of Newton. 

Leyerrler, a great French astronomer ; discovered the planet Neptune. 
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John TjTBdall, *a natural philosopher; author of Heat Considered as a 
mode of Motion, Qladen of the Alps, etc. 

Loali J. B. Af aisiz, an eminent naturalist ; leading works, Poisaona Fos- 
«aa. OonMbutioru to the Natwral History of the United States, and Methods of 
Study in Natural History, 

852. Mention the great writers of the 19th century, 

^ClMthe, one of the most glorious names of Germany ; chief works, Werther, 

WOhdm Mdtter, and Faust, 

Rlehter, a Qerman author and humorist; principal works, TUan, Hes- 
perus, and Levana on Education, 

Wllllaai Wordsworth, an English poet; chief works, The Excursion and 
ne WMte Doe of Mylstone. 

Sir Walter Seott, poet and novelist ; chief poems, Lady of the Laike and 
Lay <tf the Last Mindrd. 

Sanael Taylor Coleridge, an English poet ; chief works. The Ancient Mari- 
ner t^nd Christabd. 

ThOMas Cawpbell, a Scottish poet : chief works. Pleasures of Hope, The 
Rattle of the Baaie, and Ye Mariners of England, 

BeraBger* a noted lyric poet of France ; he is called the Bums of France. 

Jacob and Wllllaiii Grimm, brothers; greatest works, Teutonic Qrammar 
and German Dictionary, also Household Tales. 

Fraaeols Pierre Oaillanmo Onlzot, a French statesman and historian, 
author of a '* History of CivUieationin Europe,** etc. 

Byroa, an English poet; chief work, CMlde Harold* s Pilgrimage, 

Thomas Carlyle, one of the greatest of modem English writers; greatest 
works, the French Bevalutton, J^fe of Frederick the Great, Life of CromvieU, 
Sartor Resartus, etc 

Proicott, an eminent American historian ; chief works, Ferdinand and 
Isabdla, Conquest of Mexico, etc. 

Thiers, a French historian and statesman, author of The French Revolu- 
tion and The Consulate and the Empire. 

Pashkia, the greatest of Russian poets. 

Haeaalay, the finest historian of the day ; cblef work. History of England, 

Tietor Hago, a French poet, dramatist, novelist, and politician; best 
known novels, Ifotre Dame, Les insurables, and Ninety-three. 

Ralph Waldo Emerson, the "Sage of Concord,"— the most subtle and 
original thinker of America ; leading works, Essays, Representative Men, etc. 

Hawthorne, an American novelist, author of The Scarlet Letter, Twice- Told 
Tales, etc. 

Alfred Teuiyson, Poet Laureate of England ; leading works, The Princess, 
In Memoriam, Idyls of the King, etc 

Thackeray, the profoundest of English novelists ; leading works. Vanity 
Fair, Pendenmis, The Newcomes, etc 

Charles Diekeas, the most popular of English novelists,— the Shakespeare 
of the 19th century. 

353. Mention some of the great artists of the 19th century. 

Thorwaldsea, a Danish sculptor. 

Beethoven, a great German musician ; chief works, The Mount of Olives 
tOidFiddio. 

Weber, a distinguished musician of the German school ; greatest work, 
Der FreischSUz. 

Tamer, one of the best landscape painters of the English school. 

Horace Tenet, one of the greatest of modem French painters. 
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RonlBl, a neat Italian xnasical oompofler; most oelebiated openJi,IF«I- 
Uam TeU and The Barber of SevUU, 

HeyerbMr* a lenowned German musical oomposer; greateit opens, 
Bobeti le DkMe, The Huguenots^ The Prophet, and L'lfricaine. 

IKmlzettL a composer of Italian operas; best known works, Lueretia 
Borgia and lAieia di Lamnurmoor, 

Sir Edwin Laadseer, famous for his jMdntings of animals. 

Wilhelm Kaalbach, the most illustrious modem German painter, his mas- 
terpieces being the Battle of the Huna and the Destruction of Jerwaiem, 

Mendelssohn, bom at Hamburg; chief works, his music for the Midtum- 
mer NighVB Dream, and his sublime oratorios SL Pond and Elijah, 

Yerdi, an Italian oompoBer ; best known operas. It Trovatore and La 2Va- 
viata. 

dastaye Dore, a French artist; well known for his illustrations of the 
works of Dante, and of Don Quixote, and the Wandering Jew. 

354. Mention some of the great inventors of the 19ih oenimry, 

Str Isambard Bnuie]« a distinguished engineer; greatest work, the 
Thames Tunnei. 

George Stephenson, the great railway engineer ; inventor of the Locomo- 
tive Engine. His son Robert is distinguished as the engineer of the Tubular 
Bridge over the Menai Strait 

Dagnerre, inventor of the Daguerreotype. 

Prof. 8. F. B. Horse ; his world-wide &me is based on his Inyention of 
^e Electric Telegraph. 

Ellas Howe, inventor of the Sewing Machine. 

Boss WInans, inventor of the Railroad Passenger Car. 

Charles Goodyear, inventor of Vulcanized Rubber. 

Cyms H. HcCormf ck, inventor of the Harvesting Machine. 

Prof. Graham Bell, inventor of thJe Telephone. 

Thomas A. Edison, inventor of the Electric Light 

355. MenJtUm some of the idustnous women of the 19th cemtury, 

Elizabeth Cady Stanton, I Foremost advocates of Woman^s Suffrage, also 
SnsanB. Anthony, f actively Interested in Anti-Slavery. 

Frances E. Wlllard, President of National and World's W. G. T. U., having 
sent a representative to organize Uie work in almost every country in Europe, 
Asia, and America. 

Hary A. Livermore, distinguished for her sanitary commission work during 
the Civil War ; lecturer On moral and social reforms. 

Lacy Stone, a strong advocate of Woman's Suffrage ; founder of The Woman''% 
Journal. 

. Elizabeth Blackwell, the first woman physician ; graduated at Geneva, N. Y., 
1849; author. 

Clara Barton, President Bed Cross Society, which was established in 1881. 

Maria Mitchell, noted astronomer ; received gold medal from King of Denmark 
for the discovery of a new comet. 

Julia Ward Howe, Woman Suffragist Interested In International Peace, 
Philanthropy, and Literature. Author of Hie Battle Hymn of the Republic, 

Antoinette Brown Blackwell, first woman minister; ordained at Oberlln, 
Ohio, 1853. A worker in Woman's Rights and other social movements. 

Florence Nightingale, organized the British hospital service in the Crimean 
War (185i-^) ; student of sanitary science. 



SECTION IJ, 

ENGLISH LITERATURE. 

1. What is English Literature f 

Literature is thought expressed in writing. English literature 
is the literature of the English language wherever produced; but 
it is sometimes divided, for convenience, into English literature 
proper — the literature produced in England, and American litera- 
ture — the literature produced in America. 

2. What are the two forms of literature f 
Literature exists in two forms, — poetry and prose. 

3. What is Poetry f 

Poetry is imaginative composition in metrical form. It is of 
eight kinds, — Epic, Dramatic, Narrative and Descriptive, Lyric, 
Didactic, Pastoral, Elegiac, and Humorous. 

4. Define the eight kinds. 

An Epic poem is a long poetic recital of some great event; as 
Homer's Iliad, Milton's Paradise Lost. 

Dramatic poetry is poetry in the form of dialogue. It is of 
two kinds, — tragedies and comedies ; as, Hamlet (tragedy), Mer- 
chant of Venice (comedy). 

A Narrative poem is a tale in verse. A Descriptive poem is 
one that describes something. Narration and description are 
generally combined ; as, Chaucer's Canterbury Tale6, Scott's Lady 
of the Lake. 

Lyric poetry is poetry suitable for music. It includes Psalms, 
Hymns, Songs, Odes, and Sonnets; or, Shelley's Skylark, Wordw- 
worth's Ode to Duty, Moore's Last Rose of Summer, 

(78) 
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Didactic poetry is poetry designed chiefly to instruct ; as Pope's 
£s8ay on Man, Wordsworth's Excursion, firyant's Thanatopsis. 

Pastoral poetry is poetry descriptive of country life ; as, Whit- 
tier's Snow-Bound, Tennyson's Enoch Arden, Taylor's Lars. 

Elegiac poetry is poetry commemorative of the dead ; as, Gray's 
Elegy Written in a Country Churchyard, Tennyson's In Memoriam. 

Humorous poetry is poetry of an amusing character; as, Cow- 
leer's John Gilpin, Saze's Proud Miss McBride. 

5. D^ne Prose. 

Prose is composition without metre or rhyme. It is of nine 
kinds, — History, Biography, Novels, Travels, Letters, Beviews, 
Essays, Treatises, and Discourses. 

6. Define the nine kinds. 

History is a record of past events ; as, Hume's History of Eng- 
land, Bancroft's History of the United States. 

A Biography is an account of the life of an individual ; as, 
living's Life of Washington. 

A Novel is a fictitious story. Among the best examples are the 
novels of Scott, Thackeray, and Dickens. 

A Book of Travels is a record of the experiences and observa- 
tions of a traveler; as, Bayard Taylor's Views Afoot. 

A Letter is a composition addressed to a particular person. 
Letters are generally included in biography ; as. Life and Letters 
of Lord Byron. 

A Beview is a long article founded on some literary work. 
Among the best reviews are those of Macaulay, Lowell, and 
Whipple. 

An Essay is a brief and somewhat informal composition on any 
subject. Among the best essays are those of Lord Bacon, Addi- 
son, and Lamb. 

A Treatise is a composition setting forth in a systematic man- 
ner the principles of some science or art; as. Haven's Mental 
Science, Brook's Geometry. 

A Discourse is a composition intended to be read aloud or 
spoken by the writer. Discourses are of five kinds, — Orations, 
Addresses, Sermons, Lectures, and Speeches. 
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7. When was the origin of Engligh Kterature f 

English literature may be said to have begun with Chaucer, 
about the middle of the fourteenth century. 

There were works that were written earlier than that, but they are in a 
language so dlflbrent from modern English that they can not be read without 
a glossary. 

8. What are the nine periods of English Literature f 

Period I. The Age of Chaucer, 1350-1400. 

Period II. The Age of Caxton, 1400-1650. 

Period III. The Elizabethan Age, 1550-1625. 

Period IV. The Age of Milton, 1625-1660. 

Period V. The Age of the Restoration, 1660-170a 

Period VI. The Age of Queen Anne, 1700-1750. 

Period VII. The Age of Johnson, 1750-1800. 

Period VIII. The Age of Scott, 1800-1830. 

Period IX. The Victorian Age, 1830-1886. 

9. What may be mid of the Age of Chawser {1350-1400) f 

This age is memorable in history on account of the militaiy 
glories of Edward III. and his heroic son, the Black Prince ; by 
which the Saxon and Norman elements of the people were united, 
a national sentiment established, and the supremacy of England 
secured. 

It was also a period of religions agitation, of awakening thought, and of 
vigorous protest against the 'dees and tyranny of the higher orders of the 
clergy. At this tune were sown by Wiekliff and others the seeds that pro- 
duced, more than a century later, the English Reformation under Henry 
VIII. 

*The chief Uterary representative of this age is our first great poet Gbof- 
FRBT Chauckb (1828-1400). The contemporary authors are John Wickliff 
(1824-1384). a learned preacher known as " The Monihig Star of the Reforma- 
tion/' author of the first English translation of the Bible. William Lang- 
land (1882-1400), author of a powerful allegorical poem entitled Piers Plovh 
man. John Qowbb (1320-1408), author of a poem entitled Confessio Amantit, 
Sib John Mandbvillb (1300-1372), author of a book of travels. 

10. What WIS the character cf the Age of Gaxt&n {1400-1550). 

This was the age of turmoil, and it gave rise to no great authors. 

It is celebrated in history on account of four great events : 

(1) The invention of printing, and its introduction into England by 
Caxton; 

(2) The discovery of America ; 

(8) The Wars of the Roses ; 

(4) The Protestant Reformation in England under Henry YIIL 



11. NoMM iht atithon cf ihu age. 

William Gaxtok (1412-1492), the first English printer. The 
first book printed in England was The Oame and Flay of ChetB. 

John Skelton (1460-1529). A satirical poet, first " Poet Lau- 
reate," tutor to the Duke of York, afterwards Henry VIII. 

Sib Thomas Wyatt (1503-1542). A statesman and lyric poet 
of the reign of Henry VIII. 

HsNBY HowABD, Earl of Surrey (1516-1547). A writer of son- 
nets and songs, and first, writer of blank verse. 

Sib Thomas Moobe (1480-1535). Chancellor to Henry VIII., 
and author of Utopia, a prose romance. 

Ttndale (1480-1536) and Goyebdale (1487-1568), transla- 
tors of the Bible. 

12. Describe the Third Period, or Eliaahethan Age {1550-16^5). 

This is the most glorious era of English literature. No other 
age presents such a splendid array of great names, such original- 
ity, such creative energy ; and no other has added so many grand 
ideas to the mental treasures of the race. 

Within a period of eleven yeais (1&5S-1564) she proAticed three writers- 
Spenser, Shakespeare, and Bacon— either of whom would have made any 
age illustrious ; besides many others, who, had they lived In any other 
I>eriod, would have stood in the first nmk of authors. 

13. What were some of the glories of this age t 

Among the chief glories of the age were the rise and marvel- 
ous development of the English drama, and the translation of 
the Bible (our present version) under King James, in 1611. 

14. Name the chief works of Spenser, 

The Faerie Queen, a long allegory, setting forth the excellence 
of holiness, temperance, chastity, justice, courtesy, and friend- 
ship, under the guise of knights. Among the best of his other 
poems are his Epithalamion, or marriage song ; Hymns of Love, 
Beauty, Heavenly Love, and Heavenly Beauty, and his exquisite 
Sonnets. 

15. Name the greatest works of Shakespeare, 

His greatest works are his dramas, thirty-seven in number. 
6 
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Among tne best of his tragedies are Hamlet, Macbeth, Othello, 
and King Lear; among the best comedies. The Merchant of Venice, 
As You Like It, and Midsummer Night's Dream; among the best 
historical plays, Julius Caesar, King Henry IV., King Henry V.| 
and King Bichard III. 

16. NamR some vjorka of Bacon, 

His most profound work is Novum Organwn (The New Organ), 
but his most popular one is his Essays. 

17. MeTjUion other rum^ramoHc poets of the Elizabethan Age, 

Thomas Sackytlle (1536-1608), Earl of Dorset, author of 
Mirror for Magistrates. 

Samuel Daniel (1562-1619), known as " well-languaged Dan- 
iel," author of Mrs. Cophilus, and History of the Wars of the 
Boses. 

Michael Dbatton (1563-1631), author of Polyolbion and many 
other poems. 

Geoboe Hebbebt (1593-1632), known as " Holy George Her- 
bert," author of The Temple, and The Country Parson. 

18. Merdion other dramatic poets of the Elizahethan Age, 

Ghbistofheb Mablowe (1564-1593), the greatest dramatist 
before Shakespeare, author of Tamburlane and Faustus. 

Ben Johnson (1574-1637), second to Shakespeare only, author 
of Every Man in his Humor, Volpone, or the Fox, Sejanius, etc. 

Beaumont and Fletchee, very popular in their day, wrote 
Two Noble Kinsmen, Bule a Wife and Have a Wife, Faithful 
Shepherdess, and many other works. 

Philip Massingeb (1584-1640), author of Duke of Milan, Fatal 
Dowry, New Way to Pay Old Debts, etc. 

Webstee, Fobd, Chapman, Shibley, and several others, were 
also distinguished dramatists of the second class. 

19. Mention other prose writers of the Mizabethan Age, 

Sib Philip Sidney (1554-1586), one of the most chivalrous 
gentlemen and accomplished writers of this age, author or Arca- 
dia, a prose romance; Defense of Poesy, and some beautiful 
Sonnets. 

Sib Walteb Baleioh (1552-1618), courtier, soldier, adven- 
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tnzer, and writer, author of History of the World (written in 
prison), and several poems of much merit. 

BoeEB AjscHAH (1515-1569), tutor of Princess (afterward Queen) 
£lizabeth, and author of Tozophilus (archery), and The School- 
master. 

BiCHABD HooKEB (1583-1600), a learned and eloquent divine, 
author of Ecclesiastical Polity. 

20. Describe the Fourth Period, the Age of MiUm {1625-1660), 

This was an age of fierce political and religious controversy. It 
was not favorable to authorship, hence but few works were pro- 
duced, and these were mostly of a religious and controversial 
character. 

21. Who were the most eeUbrated aitihofn of this agef 

John Milton (1608-1674), principal works: Paradise Lost, 
Paradise Begained, Samson Agonists, Comus, L' Allegro, II Pen- 
seroso, Hymn to the Nativity. His best prose work is Areopag- 
itica, a Plea for Unlicensed Printing. 

John fiuNTAN (1628-1688), author of the greatest allegory in 
the world, Pilgrim's Progress. 

22. Mention other poets of the Age of Milton. 

Edmund Waller (160&-1687), author of Panegyric to My Lord 
Protector, and many short poems. 

Abbaham Cowley (1618-1667), author of The Mistress, Pin^ 
daric Odes, Davideis, etc. ; also of some excellent Essays. 

Geobqe Witheb (1588-1667), author of Shepherd's Hunting, 
Hymns and Songs of the Church, Abuses Stript and Whipt (a 
satire), etc. 

Bobebt Hebbick (1591-1662), author of Cherry Eipe, Gather 
Bosebuds While Ye May, etc. 

Sm John Suckling (1608-1642), author of many charming 
short poems. 

23. Mention some other prose miters of this age. 

EdwabdHyde (1608-1673), author of History of the Bebellion. 
Thomas Hobbes (1588-1679), author of The Leviathan. 
Sm Thomas Bbowne (1605-1682), author of Beligio Medici. 
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IzAAK Walton (159a-ia83), author of The Complete Anglei^ 
and Walton's Lives. 

Thomas Fuller (1608-1661), author of Church History, The 
Holy and the Profane State, etc. 

Jebemy Taylob. (1613-1667), the great pulpit orator of the 
English Church, author of Holy Living, Holy Dying, etc. 

Dr. Bichard Baxter (161&-1691), author of Call to the Un- 
converted, etc. 

24. Deaenbe the Fifth Period, or the Age of the Beetoraiion (1660-^ 
1700). 

Corruption and licentiousness reigned in court and camp, and 
literature was debased and made to pander to the false tastes and 
lusts of the ruling class. 

25. Who was the only great genius that flourished in this agef 

Zosss Dryden (1631-1700). He wrote dramas, poems, and 
essays. 

The best of his dramas is The Indian Emperor. His principal poems are 
Alexander's Feast, Absalom and Achitophel, The Hind and Panther, and 
a Translation of Virgirs Maei^ 

26. Mention other authors of this agef 

Samuel Butler (1632-1704), author of Hudibras. 

John Locke (1630-1704), author of Essays Concerning the Hu- 
man Understanding. 

Sir Isaac Newton (1642-1727), author of the Principia. 

Hon. Bobert Botle (1627-1691), one of the founders of the 
Boyal Society. 

John Evelyn, F. B. S. (1620-1705), author of Sylva, etc. 

27. Describe the Age ^ Queen Anne (1700-1760). 

It was characterized by a sort of superficial refinement — a re- 
finement not of morals and character, but of manners and lan- 
guage. 

28. Name the two chief authors of this Age, 

Alexander Pope (1688-1744), whose principal works are the 
Essay on Criticism, Essay on Man, Bape of the Lock, The Dun- 
ciad, and a Translation of Homer. 
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Joseph Addison (1672-1719), whose principal works are the 
Tragedy of Cato, contributions to the Tatlerf the Spectator, and the 
Guardian. 

29. Name wme other authors of this age. 

Dr. Edwabd Young (1684-1765), author of Night Thoughts. 

James Thomson (1700-1748), author of The Seasons, and The 
Castle of Indolence. 

Matthew Pbiob (1694-1721), author of Solomon, Alma, and 
many fine lyrics. 

Jonathan Swift (1667-1745), author of Gulliver's Travels, 
The Tale of a Tub, etc. 

Daniel Defoe (1661-1731), author of Kobinson Crusoe. 

Jonathan Edwabds, the great American metaphysician. 

30. Describe the Age of Johnson {1760-1800), 

During this age there was a higher 'moral tone, with a greater 
sincerity of manner. The authors may be divided into two 
classes: (1) The poets, represented by Goldsmith, Gray, Bums, 
and Cowper ; (2) The prose writers, represented by Johnson and 
Burke. 

31. Mmtum the works of QoldmUh {17S8^177Jf). 

His works may be divided into (1) Poetical, (2) Historical, and 
(3) Miscellaneous. His principal poems are The Traveller and 
The Deserted Village. Among the historical works are a History 
•f England, History of Home, History of Greece, History of 
Animated Nature, etc. His miscellaneous works embrace The 
Vicar of Wakefield, She Stoops to Conquer, Letters from a Citi- 
zen of the World, etc. 

32. Name the wwks of Thmax Qray (1761-1771), 

His most celebrated poem is his Elegy Written in a Country 
Churchyard. The best of his other poems are Ode to Eton College, 
Ode to Adversity, The Bard, and Progress of Poesy. 

33. Whai are some of the poems of Robert Bums (1769-1796) f 

The words of Bums find a ready response in the universal heart, 
and his Highland Mary, Bonny Doon, Auld Lang Syne, have be- 
come household words wherever the English language is spoken. 
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Among tlib vest of his poems, in addition to his songs, are Tlie 
Cotter's Saturday Night, Tam O'Shanter, Twa Dogs, To a Mouse, 
To a Mountain Daisy, and Man was Made to Mourn. 

34. What may be aaid o/ Cowper {17S 1-1800) and his wrUmffsf 

Gowper is distinguished for his poems and his letters. Among 
the best of the former are. Lines on My Mother's Picture, The 
Task, his Hymns, and the humorous ballad of John Gilpin. His 
letters are among the finest specimens of epistolary style in the 
language. 

35. Mention other poets of this age. 

James Beattie (1736-1803), author of The Minstrel. 

Thomas Chattebton (1752-1770), the boy poet, who deceived 
bearly all the scholars of his age by his imitations of Old Eng- 
lish Poetry. 

36. Mention the writmgs of Johnson {1709-1784). 

His principal poems are London, The Valley of Human Wishes, 
and Irene. His chief prose works are his contributions to the 
Rambler, Basselas, Lives of the Poets, and an English Dictionary. 

37. Name the works of BwJce (17S0-1797). 

His most celebrated works are — An Essay on the Sublime and 
Beautiful, Reflections on the French Revolution, Letters to a No- 
ble Lord, and his great Speech on the Impeachment of Warren 
Hastings. 

38. Mm(,ion some other prose writers of this age, 

David Hume (1711-1776), author of History of England. 
Edwasd Gibbon (1737-1794), author of Decline and Fall of 
the Roman Empire. 

Tobias Geoboe Smollett (1721-1771), author of Roderick Random, Pere- 
grine Pickle, and Humphrey Clinker. 

Lawrence Sterne (1719-1768), author of Tristram Shandy and Senti- 
mental Journey. 

Hannah More (1745-1883), author of The Inflexible Gaptiye, The Shep- 
herd of Salisbury Plain, CoBiebs in Search of a Wife. 

Junius, supposed to be Sm Philip Francis (1740-1818), author of the 
celebrated Letters of Junius. 

Richard Brinsley Sheridan (1751-1816), author of School for Scandal. 

Horace Walpole (1717-1797), author of Castle of Otranto. 

WiLUAM Palet, D. D. (1743-1805), author of Natural Theology, etc. 
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Jomr and Chaklbb'Weblet, founders of Methodism, eminent u scholare, 
pieachen, and hymnists. 

Gbosgk Whitkfueld (1714-1770), one of the most eloquent pulpit orators 
that eyer lived. 

Benjamin Franklin. Thomas Jefferson, Alexander Hamilton, and other 
American wxlters of the Period of the Revolution. 

3d. Describe the Age of ScoU {1800-18S0). 

The Age of Scott is sometimes called the Age of Bomantic 
Poetry. The reaction from the correct and artificial school of 
poetry, which had hegun nearly a century earlier by Thomson, 
and carried on by Bums and Oowper, was now complete, and 
reached its culmination in the metrical romances of Scott and the 
impassioned outbursts of Byron and Shelley. 

40. Mention the Poets of the Age of Scott. 

Lord Btbon (1788-1824), the most splendid genius of the age. 
His finest poem is Ghilde Harold ; his longest and most brilliant 
poem is Don Juan. Among the best of his other works are — The 
Dream, The Prisoner of Chillon, Mazeppa, The Bride of Abydos, 
Parisina, The Giaour, and the Siege of Corinth. 

Percy B. Shelley (1792-1822) as a lyric poet is unexcelled ; 
author of The Skylark, The Sensitive Plant, and The Cloud. 

Thomas MoBE (1779-1852), whose principal poetical works are 
Lalla Bookh, The Last Bose of Summer, Those Evening Bells, 
Come Ye Disconsolate, etc. 

John Keats (1796-1820); principal poems, Endymion, Hy- 
perion, The Eve of St. Agnes, Ode on a Grecian Urn, and Ode to 
a Nightingale. 

Thomas Campbell (1777-1844); principal poems. Pleasures 
of Hope, Gertrude of Wyoming, LochiePs Warning, O'Connor's 
Child, and Hohenlinden. 

William Wobdswoeth (1770-1850) ; principal work is The 
Excursion; but most readers prefer his shorter pooms, such as 
Ode on Immortality, Ode to Duty, We are Seven, etc. 

Some other poets of this age are : 

Mas. Felicia Hemans (1794-1835), author of Ve8i)er8 of Palermo, Graves 
of the Household, Casablanca, Landing of the Pilgrims, etc. 

BoBERT PoLLOK (1799-1827), author of The Ck)urse of Time. 

Thoxas Hood (1798-1845), wit and humorist, also author of The Death 
Bed, The Bridge oi Sighs, Song of the Shirt 

James SHEBinAN Knowles (1784-1862), author of Virginius, The Wife« The 
Hunchback. William Tell, etc. 

American contemporaries: Bobert Treat Paine, Joseph Bodman Dr^ke, 
vid Fit»-Qreene HaUeck, 
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41. Mexdion iht prtminiBnt ffOie wri^ 

Sib Waltisb Scott (1771-1832), whose works are of three classes 
Poems, Novels, and Miscellaneous. His principal poems are The 
Lady of the Lake, The Lay of the Last Minstrel, and Marmion. 
His novels, known as the Waverley Novels, twenty-nine in number, 
are among the greatest creatipns of human genius. Among the best 
of them are — Waverley, Guy Mannering, Old Mortality, Heart of 
Mid-Lothian, Legend of Montrose, Ivanhoe, and Kenilworth. 
The most celebrated of his miscellaneous works are Tales of a 
Grandfather, and Letters on Demonology and Witchcraft. 

BoBEBT SouTHBT (1774-1843), whose best works are his life of Nelson, 
Life of Gowper, and Life d Wesley. His best poems are Thalaba and Curse 
of Kehama. 

Samukl Taylor Couebidoe (1772-1834), whose prose works are Aids to 
Reflection, The Friend. Lectnres on Shakespeare, Table Talk, etc. His 
chief poems are Rime of the Ancient Mariner, and Christabel. 

Thomas De Quinct (1785-1859), whose chief works are his Confessions of 
an English Opium Eater, and his Essays. 

Charles Lamb (1775-1834), who wrote under the name of " Elia.'* 

42. DeBcribe the Vidorian Age {1880-1885). 

More great works have heen produced in history, in philosophy, 
in science, and ahove all in fiction, than in any other era of the 
world's history. 

The authors may be divided into two classes : 

(1) The Poets, represented by Tennyson, Mrs. Browning, Robert Brown* 
ing. Jean IngeloW|^winbume, and Morris. 

(2) The Prose wrttebs, represented by Macaulay, Dickens, Thackeray, 
Lord Lytton, George Eliot, mx William Hamilton, Darwin, Carlyle, and 
Rusktn. 

43. MmUmi the great Poeta cflhie Ftcforian Age, 

Alfred Tennyson (1810 ), whose finest poems are: The 

May Queen, Locksley Hall, The Princess, In Memoriam, The 
Talking Oak, Maud, Enoch Arden, and Idyls of the King. 

Mbs. Elizabeth Barrett Browning (1807-1861), author of 
Lady Geraldine's Courtship, Casa Guidi Windows, Bertha in the 
Lane, Ck>wper'8 Grave, The Cry of the Children, A Child Asleep, etc. 

BoBERT Browning (1812-), whose finest poems are Pippa 
Passes, A Blot on the Scutcheon, Colombe's Birthday, The Ring 
and the Book, How They Brought the Good News from Ghent to 
Aix, etc. 

JsAN Ikgelow (1830-), author of Songs of Seyen, The Letter 
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L, Songs of the Night Watches, Songs with PreludeS) Songs on the 
Voices of Birds, and High Tide on the Coast of Lincolnshire. 

Algebnon Chables Swinbtjbne (1843-); principal poems, 
Atalanta in Galydon, Chastelard, A Song of Italy, and Bothwell. 

WiLLiAH MoBBiB (1830-), principal works, The Life and Death 
of Jason, and The Earthly Paradise. 

Other poets of this asre are : Bryan Waller Proctor, Adelaide A. Proctor, 
Ooventry Fatmore, Gerald Massey, Charles Mackay, ** Owen Meredith" (now 
Lord Lytton), Bobert Buchanan, Sydney DobelL 

44. Mention the prose writers of the Victorian Age, 

Thomas Babikgton Macaulat (1800-1859) ; principal works 
are his Lays of Ancient Borne, Essays, and History of England. 
His hallads are Horatius at the Bridge, The Battle of Ivry, etc. 

Chables Dickens (1812-1870), one of the greatest novdists of 
all time. Among his hest novels are Pickwick Papers, Nicholas 
Nicklehy, David Gopperfield, Domhey and Son, Our Mutual 
Friend, The Old Curiosity Shop, Great Expectations, and Christ- 
mas Stories. 

William Makepeace Thackebay (1811-1863), author of 
Vanity Fair, Pendennis, Henry Esmond, The Virginians, and The 
Newcomes ; also author of two admirable courses of lectures on 
The Four Gfeorges, and The English Humorists. 

Snt Edwabd Geobge Bulweb-Lttton (formerly Bulweb) 
(1805-1873), whose principal works are Pelham, Eugene Aram, 
The Last Days of Pompeii, Kienzi, The Caztons, and Kenelm 
Chillingly. He is also author of two excellent dramas, Bichelieu 
and The Lady of Lyons. 

Mbs. Mabian C. Leweb (Geobge Eliot) (1820-1884) ; principal 
works are Adam Bede, The Mill on the Floss, Bomola, Felix Holt 
the Kadical, Silas Mamer, Middlemarch, and Daniel Deronda. 
She is also author of The Spanish Gypsy, and Jubal and other 
Poems. 

Snt WnjJAM Hamilton (1788-1856), whose principal works 
are Essays from the Edinburgh Beview, his edition of Beid's 
Works, and his Lectures. 

Chables Dabwin, F. E. S. (1809-1882); principal works. The 
Variation of Animals and Plants, The Origin of Species, The De- 
scent of Man, and Expression in Man and Animals. 
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Thomas Gaslyle (1795-1884), one of the most yigoroas mai. 
original writers of the age. His greatest works are Sartor Besar- 
tus, Hero Worship, The French Bevolution, Life of Frederick the 
Great, etc. 

John Buskin (1819-), the greatest art critic of his time. His 
most celebrated works are Modem Painters, Seven Lamps d 
Architecture, and Stones of Venice. 

Some other prose writers of this age are: George Grote, Sir Archibald 
Alison. James Anthony Froude, Arthur Helps, Miss Agnes Strickland, Rt. 
Hon. Benjamin Disraeu, Anthony TroUope, Charles Reade, G. P. R. James, 
Charlotte Bronte, Wilkie Collins, Thomas Hughes, Capt. Majme Reid, John 
Stuart Mill, Herbert Spencer, Sir David Brewster, Hugh Miller, Mrs. Marj 
Somerville, John IVndall, Thomas H. Huxley, Max Miiller, Rt Hon. Wil- 
liam £. Gladstone, Dean Stanley, Rev. C. H. Spurgeon, etc. 

45. When did Amaiean LUeraiure begin f 

In 1640, the year in which the first book was printed in this 
country. 

This was the Bay Paalm Book. Most of the books produced in America 
before this time may be regarded as English books, as they were not only 
printed in England, but were also intended mainly for English drcnlattoo. 

46. How is American Literature divided f 

It may be divided into three Periods: 
L The Colonial Age, 1640-1760. 
II. The Revolutionary Age, 1760-1830. 
III. The American Age, 1830-1886. 

47. Describe the Ooltmiat Age (1640^1760). 

This age was unfavorable to literary production. It was an 
age of fighting rather than writing. Most of the literature of this 
age is theological. This is owing to two causes : (1) That learn- 
ing was mostly confined to the clergy ; and (2) That the mingling 
of various sects, in a time of strong religious feeling, naturally 
provoked much theological discussion. 

Its chief literary representatives are Cotton Mather (1663- 
1728) and Jonathan Edwards (1703-1768). 

The most celebrated works of Mather are Magnalia Christl 
Americana, Memorable Providences, Belating to Witchcraft, and 
The Wonders of the Invisible World. 

The greatest work of Edwards is An Inquiry into the Freedom 
of the Will. 
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48. MenHon some other authors qf this age f 

John Euot, '' the apostle to the Indians/' who translated the 
Bible into an Indian dialect. 

Mbs. Ann Bbadstseet, the first American poetess, author of 
The Four Elements. 

Bev. Incbease Mather, father of Cotton Mather, and author 
of Bemarkable Providences. 

49. Describe the EevdutUmary Age {1760-18S0). 

In ^ this age was fought, with tongue and pen and sword, the 
^^reat battle of political independence. During all this period, 
the' chief subjects of thought and discussion were the rights of 
man and the principles of goyemment. As a consequence, the 
literature of the age, both in prose and poetry, is almost exclu- 
eiyely of a political and patriotic character. 

The authors of this'age may be divided into two classes : 
I. The Poets, represented by Drake and Halleck. 

II The Prose Writers, represented by Franklin, Jefferson, Hamilton, 
Dwight, and Audubon. 

50. Mention the Poets of the BevokUionary Age. 

Joseph Bodman Drake (1795-1820), author of two celebrated 
poems. The American Flag, and The Culprit Fay. 

Fttz-Greene Halleck (1795-1867), whose poems are few but 
of great excellence. His principal poem, Marco Bozzaris, is one 
of the very finest heroic odes in the English language. 

Other poets of this age are: Philip Freneau, Judge Francis Hopkinson, 
author of a once celebrated humorous poem, The Battle of the Kegs ; Judge 
Joseph Hopkinson, author of Hail Columbia ; Robert Treat Paine, author ol 
the poem Adams and Liberty ; Francis Soott Key, author of The Star^ 
Spangled Banner. 

51. Mention some of the prose toriters of the Bevolutionry Age, 

Benjamin Franklin (1706-1790), whose works consist of his 
Autobiography, his Essays, and his Correspondence. Some of his 
short pieces, such as The Whistle, The Grindstone, and the Dia- 
logue with the Gout, have found their way into a large number of 
school readers ; and his wise sayings known as Poor Kichard's 
Maxims are as familiar as the Proverbs of Solomon. 

Thomas Jefferson (174S-1826), author of Notes on Virginia, 
etc.; but his greatest work is the Declaration of Independence. 

Alexander Hamilton (1757-1804), whose fame as a writer 
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rests chiefly upon his contributions to the Federalisif in which are 
expounded the principles of the Constitution. 

Dr. Timothy Dwiqht (1752-1817), whose principal prose 
work is Theology Explained and Defended ; best poetic works are 
Columbia, Greenfield Hill. 

John James Audubon (1780-1851), whose greatest work is The 
Birds of America. He and his sons subsequently published a 
work entitled Quadrupeds of America. 

Some other prose writers of this i^ are : John Adams, James Madison, 
Judge H. H. Biackenridge, Dr. David Ramsay, Washington AUston, William 
Wirt, Alexander Wilson, Judge Kent, Judge Story, Cmef Justice MaTshall. 

52. Describe th£ American Age {18S0-1886). 

In this age our literature began to assume a national import- 
ance and to show signs of a distinct national life. 

53. Mention some of the poets of this age, 

WnxiAM CuLLiaj Bbyant (1794-1878), whose finest poems are: 
Thanatopsis, Death of the Flowers, Forest Hymn, The Evening 
Wind, Song of the Stars, The Planting of the Appletree, Waiting 
at the Gate, The Flood of Years. 

Heney Wadsworth LongfeliiOW (1807 — ), whose most pop- 
ular poems are : Eyangeline, Tales of a Wayside Inn, Courtship 
of Miles Standish, The Building of the Ship, The Old Clock on 
the Stairs, The Bridge, The Builders, The Day is Done, The 
Hanging of the Crane, and Morituri Salutamus, etc. 

John Greenleap Whittier (1808-1882), whose most popular 
poems are : Maud Muller, Barbara Fritche, My Psalm, My Play- 
mate, Snow-Bound, Among the Hills, A Tent on the Beach, Mabel 
Martin, and Centennial Hymn. His principal prose works are 
Old Portraits and Modem Sketches, and Literary Becreations. 

James Russell Lowell (1819-1867), whose best poems are: 
The Biglow Papers, The Present Crisis, Sir Launfal, A Glance 
Behind the Curtain, Under the Willow, Commemorative Ode, 
The First Snowfall, Longing, and The Changeling. His principal 
prose works are — Among My Books, and My Study Window. 

Oliver Wendell Holmes (1809—-'—), one of the most witty, 
original, and brilliant writers of the present day. His lyrics are : 
Union and Liberty, Old Ironsides, Welcome to all Nations, etc.; 
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his humorous poems, The One-Horse Shay, My Aunt, etc. The 
hest of his prose works is the series of papers contributed to the 
Atlantic Monthly, under the title of The Autocrat of the Breakfast 
Table. These were followed by The Professor at the Breakfast 
Table, Elsie Yenner (a novel), The Guardian Angel (a novel), 
and The Poet at the Breakfast Table. 

Edgab Allen Poe (1811-1849), author of several weird and 
powerful romances — among them The Fall of the House of Usher, 
The Gold Bug, and The Murders of the Bue Morgue — and a num- 
ber of poems, the most remarkable of which are The^Baven, and 
The Bells. 

John Godfrey Saxe (1816 ), author of The Briefless Bar- 
rister, The Proud Miss MacBride, and his travesties on Orpheus 
and Eurydice, Pyramus and Thisbe, etc. 

Thomas Buchanan Bead (1822-1872), whose most important 
poems are — ^The New Pastoral, The House by the Sea, The Wag- 
oner of the Alleghenies, Drifting, and Sheridan's Bide. 

Bayabd Taylor (1825 ), whose principal poems are: Poems 

of Home and Travel, Poems of the Orient, Picture of St. John, The 
Poet's Journal, etc. ; also the following novels : Hannah Thur- 
ston, The Story of Kennett, John Godfrey's Fortunes, etc. 

Miss Alice Gary (1820-1871), whose poems, together with her 
sister Phoebe's, fill several volumes. Among the best of her sep- 
arate poems are — ^Thanksgiving, Pictures of Memory, The Bridal 
Veil, The Poet to the Painter, etc. Among her prose works are 
Clovemook, Married not Mated, Hollywood, and Pictures of 
Country Life. 

Thomas Bailey Aldrich (1836 ), whose poems are Babie 

Bell, The Face Against the Pane, Friar Jerome's Beautiful Book, 
etc. His principal novels are The Story of a Bad Boy, Margery 
Daw and Other Stories, etc. 

Edmund Clarence Stedman (1833 ), author^of the Door- 
step, Pan in Wall Street, At Twilight, John Brown of Ossawa- 
tomie, etc. 

Dr. J. G. Holland (1819-1881) ; principal poems, Bitter-Sweet, 
Kathrina, and Mistress of the Manse. Some of his best prose 
works are Gold Foil, Lessons in Life, Plain Talks, Timothy 
Titcomb's Letters, etc. 
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Francis Bbet Habte (1837 ), whose best dialect poems 

are The Heathen Chinee, The Society upon the Stanislaus, In the 
Tunnel, etc. Of those in pure English are Dickens in Camp, The 
Mountain Heart's-ease, Concha, etc. Among the best of his prose 
sketches are The Luck of Bearing Camp, The Idyl of Bed Gulch, 
The Outcasts of Poker Flat, etc. 

CiNCiNNATUs Heine Miller (1841 ), known as Joaquin 

Miller, author of Songs of the Sierras, Songs of Sun-Lands, and 
The Ship of the Desert, etc. 

54. MenHon some <f the proae wrUen of the American Age. 

Washington Irving (1783-1859), whose most interesting works 
are Knickerbocker, Bracebridge Hall, The Sketch Book, The Al- 
hambra. The Conquest of Grenada, Life of Washington, etc. 

William H. Prescott (1796-1859) ; principal works, Ferdi- 
nand and Isabella, Conquest of Mexico, Conquest of Peru, etc. 

George Bancroft (1800- ), whose great work is a history of 
the United States. 

John Lothrop Motley (1814-1877) ; great works, Bise of the 
Dutch Bepublic, History of the United Netherlands, and John of 
Bamaveldt. 

James Fenimore Cooper (1789-1851), whose most popular 
novels are The Spy, The Prairie, The Last of the Mohicans, The 
Pilot. Besides these works he published Naval History of the 
United States, Lives of American Naval Officers, etc. 

Nathaniel Hawthorne (1804-1864). Of his many works 
may be mentioned the following; Twice-Told Tales, Mosses from 
an Old Manse, The Scarlet Letter, The House of the Seven Gtsr 
bles. The Blithedale Bomance, and The Marble Faun. 

Mrs. Harriet Beecher Stowe (1812- ), whose principal work 
is Uncle Tom's Cabin. The best of her other works are The Min- 
ister's Wooing, Oldtown Folks, Oldtown Fireside Stories, and My 
Wife and I. 

Edward Everett (1794-1865), whose chief works are his ora- 
tions, which are among the noblest ever written. Among his best 
efforts are his Address at the Dedication of the Dudley Observa- 
tory, and the Eulogy of Washington. 

Paniel Webster (1782-1852), whose fame rests upon his pra* 
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tions and speeches. His masterpieces are his Plymouth Bock and 
Bunker Hill Orations, his Eulogy on Adams and Jefferson, and 
his great speech in reply to Hayne. 

Louis J. B. Aoassiz (1807-1873), most eminent naturalist of 
modem times ; principal works, Methods of Study in Natural His- 
tory, Geological Sketches, and A Journey in Brazil (by himself 
and wife). 

Bauph Waldo Emerson (1803-1884), "the Sage of Concord," 
whose principal works are Bepresentative Men, English Traits, 
and several volumes of Essays. 

BiCHABD Grant White (1822- ); chief works, Edition of 
Shakespeare, Life of Shakespeare, and Words and their Uses. 

Henry Ward Beegher (1813- ), author of Star Papers, iivca 
and Ears, Norwood, Yale Lectures on Preaching, etc 

65. Mention some of the later American novelists. 

William Dean Ho wells (1837- ), the most noted author the 
West has contributed. He depends on the refinement of his style, 
the accuracy of his description, and the elaboration of his subject 
for his place at the head of the Bealists. His foremost works are 
The Bise of Silas Lapham, Indian Summer, The Coast of Bohe- 
mia, Criticism and Fiction. 

Edward Everett Hale (1822- ), clergyman, philanthropist, 
journalist, is characterized by his rollicking humor and optimis- 
tic spirit. Famous as a historian. Bead A Man Without a 
Country, The Brick Moon, In His Name, Franklin in France. 

Edward Eggleston (1837- ), historian and clergyman. Chief 
works are Hoosier Schoolmaster, The Circuit Bider, The Gray- 
sons, History of the United States. 

Francis Marion Crawford (1854- ), midway between Bealists 
and Idealists. Works have a foreign air. Most famous works : 
Sant^ Ilario, Mr. Isaacs, Saracinesca, Boma Immortalis. 

Frank Bichard Stockton (1834- ), writer of short sketches 
that abound in humor. He deals with fantasy. Best products 
are Budder Grange, The Lady or the Tiger?, Negative Gravity. 



SECTION HL 

NATURAL PHILOSOPHY. 

1. Define Natural Philosophy. 

Satnral Philosophj, or Physics, has for its objects the inyes- 
tioation of the properties of all natural bodies, and of their 
matual action on each other. It is the science of causes^ and 
principles. 

2. D^ne matter , bodyy moiecvie. 

Matter is whatever occupies space. A body is any single ma8B» 
or portion of matter, whether great or small: A molecule is the 
smallest portion of a body which we can conceive of as retaining 
its identity. An aiom is a division of a molecule. 

Natural Philosophy deals only with masses and moleeutes; Chemistry 
deals with atoms. 

3. Whai are the generalj or vniversal, properties of maiter f 

The nniversal properties of matter, or those which are common 
to all bodies, are weight, impenetrability, mobility, inertia, 
dlYisibility, porosity, oompressibility, expansibility, and 
indestructibility. 

4. Whai are the apedfic properties ofmaUerf 

The specific properties of matter, or those which serve to dis- 
tinguish one kind of matter from another, are tenacity, hardness, 
brittleness, ductility, malleability, flexibilty, and elasticity. 

5. Whai is meant by miognitudef 

By magnitude is meant the size of the body, or that it occupies 

a certain amount of space. Matter has three dimensioBs: kngth, 

breadth, thickness, 

(96) 
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6. D^ine weight. 

Weight is the measure of the force which tends to draw all 
bodies on or near the earth to its center. 

The mere measure of the attraction may be called absolute weight, and 
when the weight of one body is compared with another it is specific weight. 

7. Meaning of mpenetrabUity f 

By impenetrability we mean that no two bodies can occupy the 
same space at the same time. 

8. Meaning of mobility f 

By mobility we mean the property of being moved, or having 
the position changed. 

All bodies are in absolute motion, being carried around the axis of the 
earth and also around the sun, but we may be at rest in relation to other 
bodies on the earth's surface. 

9. What 18 inertia f 

Inertia is that property of matter by virtue of which it tends to 
remain at rest when in a state of rest, or move on when in motion. 

10. What is meant hy divi&ibUity f 

By divisibility we mean that matter is capable of being separ- 
ated into distinct parts. 

Theoretically there is no limit to the division of matter until we reach 
atom, but practically there is a limit long before we reach the molecule. 
The molecules of a body .do not touch each other, but spaces exist between 
them. These spaces are called pores. 

11. What ia eompresaibUity f 

Compressibility is that property of matter by virtue of which 
it may be made to occupy less space. It is a result of porosity. 

12. Meanirig of expansibUity f 

Expansibflity is the opposite of compressibility. The mole- 
cules are forced farther apart, and the body occupies more space. 

13. Meaning of indestructibUity f 

No particle of matter can be destroyed. The form may be 
changed, but the same number of atoms exists. 

7 
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A subBtanoe is consumed, we say, in the fire, but the gases and caoflke 
and ashes will weigh as much as the substance did before. 

14. Meaning of temaciUy, ^ 

Tenacity is that property of some bodies by virtue of which 
they resist a force tending to pull the particles apart. 

15. Meamng of hardnesSybriUknessf 

HardnesiS is the resistance some bodies offer to an attempt to 
force a passage between their particles, and is measured by the 
readiness with which one body scratches another. 

Bodies that are easily broken are said to possess the property of 
brittleness* 

16. Meaning of ductility, maUeahility f 

Ductility is that property by virtue of which a body may be 
drawn out into a wire. 

Malleability is that property by \ irtne of which a body may be 
hammered or rolled into thin sheets. 

Platinum is one of the most ductile of substances ; gold is the most mal- 
leable. 

17. Meaning of jkxihUUy, elasticity f 

Flexibility is that property of a body by virtue of which it 
may be bent or folded upon itself. 

Elasticity is that property by virtue of which a body being 
compressed returns to its original form and bulk. 

A body which, when bent, returns to its original state, is both flexible 
and elasnc. If it remains bent it is flexible, but not elastic 

18. What are the states of matter f 

Matter may be a solid, a liquid, or a gas* 

The term fluid includes both liquids and gases. There is also claim laid 
to a fourth state of matter. 

19. Whatviasolidf 

A body is in a solid state when its molecules cohere so that 
their relative positions can not be changed without the application 
of considerable force. 
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20. Whaiiaaliqmdf 

A body is in a liqnid state when its molecules cohere so slightly 
that their relative positions may be changed on the application 
of a slight force. 

21. D^ne the gaseous stale, 

A body is in the g^eous state when its molecules tend to sep- 
arate almost indefinitely from each other. 

The teim gcu is generally applied to those bodies which are ordinarily in 
a gaseous state, and the term vapor to that which is formed by heating 
a liquid or soUd. 

22. Dejmeforee, 

Force is whatever produces, destroys, or modifies motion. Heat 
seems to be the great repellant force in nature. 

The teims motion And force are sometimes used interchangeably. 

23. Why can we not annihilate force f 

We can change but can not annlhflate force. When a stone 
falls to the ground the force of gravity is expended and its motion 
apparently stops ; but if we examine closely we will find that it 
is warmer than before. The molecules which compose it have 
been set in motion and we have heat, another kind of force. 
Again, the sun's light and heat are forces which cause plants to 
grow. Wood and mineral coal are, therefore, transmuted sun- 
shine. In combustion the solar energy again appears as heat, or 
may be applied as a moving force for engines. Food is trans- 
muted by animals into animal heat and muscular energy, 

24. D^ne terreslrUd gravitation* 

Terrestrial gravitation, or gravity, is the tendency of every 
body to fall toward the center of the earth, due to the mutual 
attraction of the earth and body. 

25. Meaning of energy of position and energy of motion, respectively f 

A stone elevated above the level of the earth has energy of 
position, for although it remains passive it possesses the power of 
performing work, or overcoming resistance if allowed to fall. A 
stone falling has energy of motion. 
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The water of a mill poDd or lake which is elevated above the snrrounding 
country has energy of position. If the water flows over a dam its weight 
and velocity give it power to move machines, and we cskll it energy of 
motion. 

26. Name ihe forces which (ut onthe moleeulea of matter. 

They are cohesion, adhesion, heat, light, electricity, mag- 
netism. 

27. D^Tte cohesion and adhesion. 

The molecules of a solid body are Held together by a force we 
call cohesion. One kind of solid is held to another kind by a 
force we call adhesion. 

28. Whojl causes motion in a eirdef 

A body moving in a circle must be acted upon by two forces, 
one drawing it to the center, called the centripetal force ; and 
the other, that by which it tends to move in a straight line from 
the center, called the centrifugal force. The result of the com- 
bined forces is to make the ball move in a circle. 

29. What is universal gravUation f 

The attraction between distant bodies, as the earth, sun, moon, 
and planets, we call uniTCrsal gravitation. 

30. WhaJL is the great law of gravitaiion f 

Gravitation yaries directly as the mass and inyersely as the 
square of the distance. 

il) If one body has twice the amount of matter that another body has it 
1 attract a third body with twice the force. If the amount of matter be 
doubled the force of attraction is doubled, and so on. (2) If one body be 
twice as far from another at one time as it is at another time, its attraction 
in the flrst case will be only one-fourth as great as in the second case. If 
the distance be three times as great, the attraction will be only one-ninth, 
and so on. 

31. What is weight f 

Weight is the measure of the force of gravitation. 

A body weighs most at the surface of the earth because it is then attracted 
by the entire mass of the earth acting at a short distance. Below the sur- 
face it weighs less because the entire mass does not act upon it in the same 
direction. Away from the surface it weighs less because ^e force decreases 
according to the law in the preceding answer. 
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S2. Define specific gravity. 

Specific grayity is the ratio between the weight of a body and 
the weight of an equal volume of another body taken as a stan- 
dard. 

The standard for solids and liquids is distilled water at a temperature of 
39.2° F. , or 4° C. For gases the standard is air or hydrogen. 

33. How find the specific gravity of solids f 

Weigh the body in air. Then weigh it suspended in water. It 
will lose in weight as much as the weight of the water it dis- 
places. It will displace its own bulk of water. Its loss of weight 
in water then will equal the weight of an equal bulk of water. If 
the weight in air be idivided by the loss of weight in water the 
quotient will be its specific gravity. 

If the body is lighter than water attach it to a body heavy enough to sink 
it. Find the loss of weight of the two combined, also for uie heavier bodv. 
The difference between the two combined and the loss of the heavy body 
divided into the given body will equal the specific gravity. 

34. Describe a tvay to find the specific gravity of liqudds. 

The most convenient way is by means of the hydromecer, an 
instrument which can be constructed so as to represent the princi- 
ple as follows : Take a long, narrow test tube and fill with sand 
until it will just sink to a depth of 100 degrees. If this tube 
sinks to exactly 100 degrees in distilled water at a temperature of 
39.2^ F., it will, if immersed in other liquids, sink to a greater or 
less depth, according as they are lighter or heavier than water. 
Thus, in alcohol it will sink 125 degrees. 100^125=.80, the 
specific gravity of alcohol. 

35. How find the specific gramiiy of gases f 

Fill a vessel with the gas and weigh it. Then weigh the same 
vessel filled with air or hydrogen, whichever is to be taken as the 
standard. The weights of equal volumes are then known, and the 
comparison can be made. 

36. W hat are gefnerallaws of falling bodies f 

(1) All bodies fall with equal rapidity, or traverse the same 
distance in the same time, irrespective of weight or size, provided 
there be no resistance of air. 



102 HIGH SC?HOOIi QUESTION BOOK. 

(2) A body falls 16 feet in the first second, and attains a velocitj 
of 32 feet at the end of the second. The velocity attained at the 
end of each succeeding second is foand by multiplying 16 by the 
respective even numbers 4, 6, 8, 10, etc., and the distance trav- 
ersed in each second by the respective odd numberr 3, 5, 7, 9, etc. 

(3) The whole distance traversed in a given number of seconds 
is found by multiplying 16 feet by the square of the number of 
seconds. 

The same principles apply, tn a reverse order, to bodies thrown npward. 

37. Meaning of the center <f gravity f 

The center of grayity is that point in a body about which all 
the matter is evenly balanced. 

38. How find the eerUer of gravity f 

Suspend a body from any point. Drop a plumb-line from the 
point of suspension and mark its direction. Suspend the body 
from any other point not in line with the first, and mark the 
plumb-line as before. The center of gravity will lie directly 
under the point of intersection of these lines. 

39. When ts a body in stable equilibrium f Also in unstable equilib- 
riumf 

When the center of gravity of a body falls within the base of 
support, the body will return to its position when slightly dis- 
placed, and is said to be in stable eqallibriam* 

When a body is supported so that when slightly displaced it 
falls further from its position, it is said to be in mistable eqaillb- 
riam. In this case the center of gravity is without, or above, 
the point of support. 

40. When is a body in neutral equiUbriwn f 

When a body is supported so that when slightly displaced it 
tends neither to return nor fall further from its position, it is said 
to be in neutral, or indilTerent equilibrium. The center of 
gravity in this case is neither raised nor lowered. 

41. What 18 the line cf direction f 

A plumb-line let fall from the center of gravity is called the 
line of direction. 
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When this line falls within the base, the body stands ; when without the 
tMse, the body falls. 

42. What is a pendulum f 

A simple pendulum is conceiyed to be a heavy material parti- 
cle, suspended by a line without weight, and oscillating about a 
fixed point. A simple pendulum exists in theory only. 

The compound pendulum consists of a weight suspended so as 
to swing freely to and fro. 

43. De&aribe the oacUUUion of the pendulum. 

When the weight is drawn up so that the bar or string is no 
longer in a vertical position, the force of gravity brings the weight 
to the lowest point and inertia carries it onward until stopped by 
gravity, when it returns and passes beyond the lowest point again 
on the other side, each oscillation becoming shorter until it is 
finally brought to rest by friction and resistance of the air. 

The path which the weight traverses is called the are, and the extent to 
which it travels on either ode is called its amplltvde* 

44. What are the laws of the pendulum f 

(1) The oscillations, or vibrations, of the same pendulum in the 
same place on the earth, will be performed in the same time, irre- 
spective of the length of the arch. 

(2) The weight or material of which the pendulum is com- 
posed does not affect its vibration. 

(3) The times of vibrations of different pendulums are propor- 
tional to the square roots of their respective lengths. 

(4) The same pendulum will vibrate in different times at dif- 
ferent places on the surface of the earth ; slowest at the equator, 
most rapidly at the poles. 

45. W hat %8 the eenter (^ oscillation f 

The upper part of a pendulum tends to move faster than the 

lower part. There is a point in its length which tends to move 

at an average rate, the particle of matter at this point oscillating 

as if it were suspended by a string without weight, thus fulfilling 

the conditions of the simple pendulum. This point lies a little 

below the center of gravity, and is called the center of OSCilUl- 

tion. 

The real length of the pendulum, then, is the distance from the point of 
Buspensipu tp ^9 center ol 08ciUat|ox|. 
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46. Ncmt ihe UKi cf ihe pendvlvm, 

(1) It regalates our clocks. (2) It is used in ascertaining the 
dimensions of the earth. (3) To measure the velocity of falling 
bodies. (4) To prove the revolution of the earth. 

47. Meaning rf momenttmi. 

The product of the mass and velocity of a body is called its 
momentmil* It is sometimes called its quantity of motion. For 
example, a body moving at the rate of 2 fe^t per second and 
weighing 4 lbs. will have a momentum of 8, which will be the 
same as if the body weighed 2 lbs. and was moving at the rate of 
4 feet per second. 

48. What is the distinction between the striking force of a body and its 
momeniumf 

The striking force denotes the amoilBt of force necessary to 
bring the body to a state of rest, if applied for one unit of time. 
The latter denotes the force required to keep a body in motion 
with a constant velocity or to overcome resistance through a unit 
of space. 

49. lUustrcUe momentum. 

Though a 4 lb. ball with a velocity of 2 ft. per second will have 
the same momentum as a 2 lb. ball with a velocity of 4 ft. per 
second, yet the latter will penetrate farther into any body which 
it may strike. In the case of a rifle, the velocity of the ball mul- 
tiplied by its weight represents its momentum. 

The force of the powder acts as powerfully against thegunasacainBt the 
ball, but the gim is not sent backward with the same velocity that the ball 
is sent forward. Its velocity, however, multiplied by its weight, will equal 
the velocity of the ball multiplied by its weight. The momentum of the gun 
is the same as that of the ball, but the striking force of the ball is the 
greatest. 

50. ^010 find the striking force of a moving body f 

The yis Tira) or striking force, equals J the square of the 
Telocity, multiplied by the mass. 

51. Chi^ resistance to motion f 
Besistanee of the air ; Friction; OraTitj. 
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62. Define friction. 

Friction is that redstance which one hody meets when made to 
move on the surface of another. It is of two kinds, Aiding and 
roUing. 

The projections of one body fall into the indentations of another, and 
thus looL them so that force is necessary to moTe them. Grease, oils, and 
other substances by filling up these indentations diminish friction. 

53. What is meamt by the paraUdogram of forces f 

A 
If a ball at A be met by a 
force sufficient to carry it to 
C, the ball will move in the 
direction of A D, or in the di- 
agonal of the figure, which is called the paraHelogram of forces. 

The Une ^ 2> is called the resultant of the two forces represented by the 
lines ^ Band CD, 

54. D^me circular motion. 

Circular motioil is the resultant of centrifugal and centripetal 
forces. (See qwstion fS8,) 

When one hody is thrown againat another, if one or both bodies are elastic, 
the projected bodv will rebound according to the law : the aagle of iael- 
diBce is eqaal to the aagle of reflection. 

55. Whal 18 a maekinef 

A maclliiie is an instrument by means of which a force, applied 
to a certain point, is made to exert force at another point, more 
or less distant. 

The force employed In a machine is called the power. The resistance 
overcome by a machine, at the point where the power acts, is called the 
weight or load. 

56. D^me a horse-power. 

A horse-power is the mechanical value of a force capable of 
raising thirty-three thousand pounds one foot in one minute. Its 
work is, therefore, equal to thirty-three thousand foot-pounds in 
a minute. 

Thus, one-horse power can raise one thousand pounds thirty-three feet 
high in one minute, or flye hundred and fifty pounds one foot high in a 
second, or one million nine hundred and eighty thousand foot-pound in an 
hour. 
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57. What 18 the fundamental law in all machinery f 

What Is gained in power is lost in time or y elocity. Hence^ 
if any machine will enable us to lift a weight of ten pounds by a 
power of one pound, the power must move ten times the space 
traversed by the load ; as the spaces are traversed in the same 
time, the power must move ten times as fast as the load. 

58. Whal laws are apjfdicable to machines of aU Innds f 

(1) The power multiplied by the vertical distance through 
which it passes equals the load multiplied by the vertical distance 
through which it passes. 

(2) The power multiplied by its velocity equals the load mul- 
tiplied by its velocity. 

59. What are the advantages derived from the use of mo/chinery f 

(1) It enables us to employ our whole force at the same time. 

(2) It enables us to change the direction of our force. 

(3) It enables us to perform work we could not do with our un- 
assisted strength. 

(4) It enables us to employ other forces than our own, as the 
strength of animals, the forces of wind, water, and steam. 

(5) It enables us to utilize the products of nature. 

60. Name the six elem^eniary forms of aU machines f 

The simple machines are (1) the lever, (2) the wheel and axle, 
(3) the pulley, (4) the inclined plane, (5) the wedge, (6) the screw. 
A combination of two or more of these constitutes a compoand 
machine. 

There are really only two elementary forms, the lever and the inclined 
plane, the others being but modifications of these two. 

61. WhaiislheUioeTf 

A lerer is an inflexible bar capable of turning on a fixed point. 
The force used is called the power, the object to be moved, the 
weight) and the fixed point or pivot, the folemm* 

62. Nam^ the Hnds of levers, 

(1) Lever of the first class: power at one end, weight at the 
other, fulcrum between th^9U 
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(2) Lever of the second class : power at one end, fulcrum at 
the other, weight between them. 

(3) Lever of the third class : fulcrum at one end, weight at 
the other, power between them. 

A eonponnd lever consists of several levers connected together in such a 
way that the short arm of one acts upon the long arm of the next and soon. 

63. Describe the whed atid axU, 

The wheel and axle is a modification of the lever in which the 
center of the axis is the fulcrum, the distance from the rim of the 
wheel to the axis or the length of the crank, the long arm, and 
the distance from the circumference of the axis to its center its 
short arm* 

64. Describe the ptUley. 

The pulley is a modification of the lever, where the distances 
from the axis to the circumference represent equal arms of the 
lever. No advantage is gained in a fixed pulley except change 
of direction. By means of a number of movable pulleys the 
power distance is increased, the cord having to pass through a 
greater distance to gain greater power. 

65. What is an inclined plane7 

An inclined plane is a smooth, hard surface inclined so as to 
make an angle with direction of the force to be overcome. 

When a weight is placed upon such a plane, a part of the pressure is re< 
sisted by the plane, while the remainder tends to cause the weight to slide 
or roll down the plane. 

66. Whai is the wedge f 

The wedge is simply a movable inclined plane, its power de- 
pending upon friction as well as upon its form. 

67. Describe the screw. 

The screw is an inclined plane wound around a cylinder. 

68. Upon what does the solid condition of matter depend f 

Upon the cohesion of its molecules. (See answer to Question 97,) 
Cohesive force acts at insensible distances. The process of welding 
metals illastrates the principle of cohesion. Oil, water, quick- 
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silver, etc., collect in drops hj virtue of the cohesion of the mole* 
cules. 

69. Meaning of adketionf 

Adhesion is the force which hinds molecules of one kind to the 
molecules of another kind. On this principle glue fastens wood 
together, mucilage fastens paper, mortar cements hricks, solder 
fastens tinware, dust clings to the wall, paints to objects, liquids 
to solids, etc. 

70. Name the principal varieties of adhesion. 

Capillarity, diffusion of liquids, difAudoii of gases, osmose. 

71. D^ne eapiilarity. 

Capillarity, or capillary attraction, is that form of adhesion by 
virtue of which liquids tend to rise upon the surface of solids. 
When the vertical sides <of two solids are brought very near together, 
as in the case of fine tubes, or when two plates of glass are placed 
together, or as in the fibers of cloth or paper, liquids will rise to 
a considerable height upon the principle of capillary attraction. 

Blotting paper absorbs ink, the wick of the lamp draws up the oil, the 
earth absorbs water, and many other phenomena are explained on thic 
principle. 

72. Meaning of diffkision of liqwids and of gases f 

Liquids of different densities will gradually mix by virtue of 
the adhesion of their molecules. This is called diffkision Of 
liquids* The same is true of gases* 

73. Meaning qf osmose f 

When liquids or gases of different densities are separated from 
each other by a thin porous membrane, or by a porous substance 
like plaster of paris, they will mingle, not uniformly, but vary- 
ing with the nature of the substances. Thus, if a bladder be filled 
with alcohol and immersed in a vessel of water, the alcohol will 
mingle with the water, passing into the bladder. This operation 
is called osmose* 

74. Of what does Hydrostatics treat f 

Hydrostatics treats of liquids in a state of rest. LiqtddB trans' 
mit pressure equally in all directions. 
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Pranure exerted anirwhere upon a mass of liquid is transmitted undi- 
minished in all directions and acts with the same force upon equal surfaces 
and in a direction at right angles to those surfaces. A necessary deduction 
from this law is that surfaces of vessels sustain a pressure proportional to 
their area. 

75. Upon what prmeiple does an Artesian WeU act f 

Upon the principle that liquids press equally in all directions^ 
that water " always seeks its level." 

The water will be thrown nearly as high as the fountain head, being re- 
tarded somewhat by friction and resistance of the air. 

76. What is the spirit level f 

If a glass tube be filled with any liquid so that it holds only a 
bubble of air, and placed in a horizontal position, the bubble will 
stand at the center of the tube, explained on the principle named 
in preceding answer. 

As alcohol, which will not freeze, is the fluid generally used, it is called 
the spirit leveL 

77. €f what does Hydraulics treat f 

Hydraulics treats of liquids in motion. 

The velocity of a jet of water is equal to the velocity of a body falling 
from the same height 

78. How find the quantity of water discharged in a given time f 

Multiply the velocity by the area of the orifice and that product 
by the time. 

A stream runs more swiftly in the center and at the surface than near the 
banks or at the bottom, because the friction of the shores and bottom re- 
tard it. 

79. Of what does Pneumatics treat f 

Pneumaties treats of the physical properties of gaseous bodies. 

The principles of transmission of pressure, specific gravity, and buoyancy 
of liquids, apply also to gases. 

80. Describe the air-pump. 

The aiivpump is a machine for removing the air from within 
a vessel. It consists of a cylinder supplied with a valve opening 
inward and one outward, and a piston fitting accurately. When 
the piston is raised the air rushes into the cylinder through the 
first valve to fill the vacuum ; as the cylinder descends the air 
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closes the first valve and opens the second, and is driven ont. 
Every stroke of the piston thus removes a portion of the air. The 
second or escape valve, may be in the side of the cylinder or in 
the piston itself. 

81. What are the propertieB qf gases f 

Gases have weight, compressibility, expansibility, and elas- 
ticity. 

82. What is the presmre of the aJmoepheref 

The pressure of the air is eqaal to aboat fifteen pounds to the 
square inch at the level of the sea, being the weight of a column 
of mercury one inch in area, and about thirty inches in height, 
which will be sustained by a column of air one inch in area. 

The pressure of the atmosphere at sea level will sustain a column of 
water about thirty-four feet in height. 

83. Deacribe the action of the common pwnp. 

The piston, or sucker, being raised the water is forced up the 
tube by the pressure of the air on the surface of the water in the 
well, there being no resistance in the tube, for the piston produces 
a vacuum by lifting the air out. As the piston descends, the valve 
in it opens upwards and allows the water to pass through above 
the valve, which, closing as it rises again, the water is lifted out 
and more is forced into the tube below. 

Owing to the necessary imperfection of the parts, water can not be raised 
by atmospheric pressure more than about twenty-seven feet. 

84. Describe the barometer. 

The barometer is an instrument for the measurement of at- 
mospheric pressure. It is useful in ascertaining heights above 
sea level and for estimating the condition of the weather. It con- 
sists essentially of a glass tube, with a graduated scale affixed. 
As the instrument is carried up a height, the mercury falls, being 
subject to less pressure, and vice versa, 

85. Describe the siphon and its ax^ion. 

The siphon consists of a tube bent in the shape of the letter 
11 with unequal arms. 

Fill the siphon with water, closing both ends with the fingers. Insert 
the short arm in a vessel of water with the long arm on the outside with 
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its end lower than the end of the short arm. The column of water in the 
long arm will run out by its own weight and the tendency would be to pro- 
duce a vacuum in the bend of the tube, but the water is forced up by the 
{>re6sure of air through the short arm, and thus the stream is kept up so 
ong as the outside arm is lower at the orifice than the orifice of the inside 
arm. The flow may be started by exhausting the air from the long arm by 
suction, then it will not be necessary to fill the siphon with water. 

86. Define AcowiiieB* 

Acoustics is the science which treats of the cause, nature, and 
phenomena of sound. 

87. Whai is sound, 

Soimd is the sensation produced in the brain through the audi- 
tory nerve from vibrations of matter. 

There can be no sound without an organ of hearing ; but there may be 
Yibrations of matter which would produce sound were there an organ to 
transmit it and a brain to receive it. 

88. WhaiofthevdocUy cfsonndf 

The Telocity of sound depends upon the nature of the medium 
through which the vibrations are transmitted. 

reezing point) 
of 4,700 feet p 



Sound travels through air (at the freezing point) at the rate of 1,090 feet 
per second ; through water at the rate of 4,700 feet per second. ^ 



89. ^010 does sownd travel f 

As sound is transmitted to the ear through a mediam like aii 
or water, it travels in waves, the molecule swinging back and forth. 

The amplitude, or distance the molecules move back and forth, deter 
mines the inteiisity of the sound. The intensity of sound varies inversely 
as the square of the distance of the sounding body. 

90. Meaning of reflected and refracted sound, respectively. 

When sound waves strike the surface of an opposing medium a 
part bf them are thrown back, or reflected* The angle of inci- 
dence is equal to the angle of reflection as in reflected motion. 

If sound waves strike a medium of different density those waves 
which are transmitted are ref racted, or bent out of their course. 

91. What is a musical notef 

Begular vibrations when produced with sufficient rapidity blend 
into one sound. This is a mnsical note. A succession of musical 
notes so modulated as to please the air constitutes music. 
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92. What is the Telephone f 

The Telephone is an instrument which reprodaces articulate 
speech or other sounds at a distance. 

In the string telephone it is only necessary to have a membrane which 
can be set in vibration by the impulses of the air made by the voice on an 
instrument, and a string or wire attached to it to carry the vibrations to a 
similar membrane at the other end. This second membrane gives back to 
the air the same kind of vibration received at the other end. 

In the electric telephone the vibrations of the membrane cause changes 
in the electric current produced by a batterv, those changes being capable 
of reproducing the same kind of vibrations in the membrane at the oppo- 
site end. 

93. WhatistheFhmographf 

The Phonograph is a machine which writes sounds on a strip 
of tin foil and reproduces them with great distinctness. It con- 
sists of a mouth-piece and vibrating membrane the same as the tel- 
ephone, with a needle attached to the center of the membrane the 
vibrations of which cause the needle to make impressions in the 
tin foil, which is rolled on a grooved cylinder made to revolve. 
By so adjusting the machine that the needle may retrace its path 
on the tin foil, the membrane is set in vibration again and the 
sounds are given back exactly as they were received. 

94. Whatialightf 

Light is that mode of wave motion which affects the optic nerve^ 
producing the sensation of vision. 

When light passes through a body so as to enable objects to be seen dis- 
tinctly beyond it, the body is transparent; when light passes through but 
not sufficient to allow the perception of objects, it is tranalncent ; wnen no 
light passes through, it is opaqne. 

95. Meaning of visual angle f 

Light always moves in straight lines. The angle formed at the 
eye by the rays coming from the extremities of an object is called 
visaal angle. 

96. Defins the wave theory of light 

It assumes, (1) that matter of extreme rarity and elasticity, 
called luminiferous cBther, pervades all space. (2) That the moJe- 
cules of luminous bodies are in a state of very rapid vibration. 
(3) That these vibrations are communicated to the sether and are 
then transmitted in all directions by spherical waves. And (4) 
that these waves or vibrations constitute light. 
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97. Meaning ofluminovs and of non-luminous bodies, 

Luminoas bodies are those in which light originates; as the 
sun and barning bodies. Non-lnminous bodies do not originate 
light, but may be rendered temporarilj luminous by the presence 
of a self-luminous body ; thus, a lighted candle renders adjacent 
objects luminous. 

98. Name the sources of light. 

The sources of light are (1) mechanical action, (2) chemical 
action, (3) electricity, (4) phosphorescence, and (5) the heavenly 
bodies. 

99. Howy and at whai rate, does light maoe f 

Light passes from a luminous body equally in every direction 
and travels through a medium of uniform density in straight 
lines. It moves at the rate of about 185,000 miles per second. 
The intensity decreases inversely as the square of the distance. 

100. Meaning of reflected and refracted light f 

When a beam of light from a luminous body falls upon the sur- 
face of an opaque body a portion is reflected) or thrown back, 
and a portion absorbed, — the angle of incidence is equal to the 
angle of reflection. When light passes from one medium to an- 
other of different density, it is refracted, or bent out of its reg- 
ular course. 

101. Whai is a lens, and tohat are the two principal kinds f 

A lens is a transparent body, generally of glass, having one or 
two curved surfaces. Lenses are of two principal kinds, convex 
and concave* A convex lens converges the rays of light, or 
brings them to a focus at a point varying in distance according to 
the degree of convexity. A concave lens causes the rays of li|^t 
to diverge. 

102. JVame (he seven original colors, or the colors of (he solar spectrum f 

Tiolet, indigot blue, green, yellow^ orange, red. 
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103. Namt the three dosses of rays in the solar spectrum f 

Calorific, or heat rays ; eoloriflC) or color rays ; and aetinlC) 
or chemical rays. 

The heat is the greatest in the red rays ; the actinic power in the violet. 

104. W-hai are the sources of heai f 

The sources of heat are the sun, moony and stars; meehanieal ac- 
tion; chemioal adtion. 

The greater part of the heat of our globe comes from the sun, a very 
minute quantity from the other heavenly bodies. 

Great neat may be developed by mechanical action, as friction and con- 
cussion. 

Chemical action is seen in the combustion of fuel, the union of oxygen 
with carbon and hydrogen ; also in the heat of the blood, caused by the 
union of oxygen and carbon. 

105. Define speeifie heat f 

The amount of heat necessary to raise a given body one degree 
in temperature compared to that required to raise the same quan- 
tity of water one degree, is called specific heat. It expresses the 
relation between latent and sensible heat. 

All bodies exi>and imder the influence of heat ; all bodies contract by 
cold. 

106. What is the Thermometer f 

The thermometer is an instrument to measure the temperature 
by means of the expansion of mercury. Mercury freezes at 40°F. 
below zero; alcohol is used for very low temperatures. 

The principal scales used are Fahrenheit's, in which the space between 
the two fixed points, boiling and freezing, is divided into 180 degrees; the 
Centigrade, in which this space is divided into 100 degrees ; Beaumer'Sy in 
which it is divided into 80 degrees. 

107. Whaiofihedistributumofheatf 

Any heated body returns, sooner or later, to the temperature of 
surrounding bodies. This tendency of heat to maintain an equi- 
librium of temperature is due to a continued exchange of molecu- 
lar motionk by virtue of which every molecule tends to produce 
in contiguous molecules its own rate of vibration. 

108. What are the three ways in which heat may be transferred from 
one body to another f 

(1) By conduction) or from molecule to molecule; (2) By 
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eonyectioiii or by motion among molecules; (3) Bj radiatioiiy 
or bj thermal undulations through space. 

109. WhatisdedrieUyf 

Electricity is a polar force which becomes manifest by its pecu- 
liar phenonlena of attraction and repulsion. It is now regarded 
as a mode of molecular motion, which is always manifested in 
two opposite or polarized states. 

110. What are the too general ways in which eUctricUy mamfestB 
itselff 

(1) On the surface of bodies and capable of sudden and intense 
effects, called statical eleetricity ; (2) as a continuous current, 
or moving energy, called current electricity* 

111. H<m is statical ekdricUy produced f 

It is generally developed by friction. It is also produced by 
pressure, evaporation, and other agencies. 

112. Define frictional eleetricUy f 

If a rubber comb, a lamp chimney, or a stick of sealing wax, 
be rubbed vigorously with a piece of cloth and held over small 
bits of paper they will be attracted, and then repelled. In cold, 
dry weather, peculiar phenomena are noticed, such as a crackling 
sound when the hair is combed with a rubber comb, sparks pro- 
duced when a cat's back is rubbed in the dark, etc. These phe- 
nomena are due to frietioiial electricity. 

113. Meaning of condvetors and non-conductors t 

Substances which allow the electricity to pass through them are 
called coiidactors« Those which do not allow the electricity to 
pass through are called non-condnctorS) or insulators. 

Metals, charcoal, liquids, moist leather and animal and vegetable tissue 
are good conductors. Glass, silk, India rubber, dry wood, feathers, dry air, 
and gases are non-conductors. 

114. What ie the law of electrical action f 

The positive attracts the negative and the negative attracts the 
positive ; the positive repels the positive, and the negative repels 
the negative; or, in other words, bodies charged with like electrid' 
ties repel, and bodies charged with vnlih^ electricities aMract^ 
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115. Whal is an ekdrioal machine f 

It is an apparatus hj means of which large supplies of statical 
electricity may be developed in a convenient manner. 

There are several kinds in use. The essential parts of one kind, the 
frictum Tnachine. may be briefly described as follows : A glass plate or cylin* 
der is arranKed so that it can be turned with a crank and caused to rub 
against cushions of leather on which is spread an amalgam of tin, zinc, and 
mercury. As the glass is revolved the rubbing of the cushion develops 
positive electricity on the glass and negative on the rubber. To collect and 
concentrate these electricities conductors are necessary. They consist sim- 
ply of hollow cylinders of metal, as brass or common tinware. These oon- 
auctors are insulated by glass posts and the one for the positive electricity, 
called the prime conductor, is provided with a rod containing several sharp 
points which come very near tne glass plate and cylinder. The negative 
conductor is also insulated and connected by pieces of metal with the 
rubbing cushion. A piece of silk in the form of a b^ is suspended under 
the plate or cylinder to prevent the escape of electricity to the ground. 

To get an effect from the machine connect the negative conductor by a 
chain or wire with the floor or earth, and turning the crank bring the hand 
near the end of the prime conductor farthest from the glass. A spark will 
be seen and a shock felt. 

116. Describe the Leyden jar. 

The Leyden Jar, or condenser, consists of a glass jar or bottle 
coated both on the inner and the outer surface with tin foil to 
within three inches of the neck. The month is usually closed 
with a plug of varnished wood, through which passes a brass wire 
surmounted by a knob, and connected to the inner coating by 
means of a chain. 

If the jar be held near a machine in action the sparks will pass from the 
machine to the interior of the jar; but after a little while this will cease, 
and the jar is then said to be charged. To discharge the jar the inner and 
outer coatings must be brought in connection by some conducting sub- 
stance. If you hold the jar so that one hand touches the outside and bring 
the other hand to the rod communicating with the inside, your body is the 
oonduoting medium and you receive a shock, dangerous if the jar is heavily 
charged. The jar may be so heavily charged as to shock a hundred persons 
Who form a circle by joining hands. 

117. Whai is ligh/ningf 

Lightning is the effect of atmospheric electricity. It is the 

passage of the electricity from one cloud to another, and is simi- 
lar to the discharge of a Leyden jar. 

The famous kite experiment of Franklin established the identity of at- 
mospheric electricity with that produced by the electrical machine. 

118. Cause of the Awrora Borealisf 

The Aurora BorealiSy or northern light, is caused by the pas- 
sage of currents of electricity through the rarified air of the up- 
per regions. 
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Ughtmhtg rods protect from the effects of lightning by enabling the op- 
posite electricities of the earth and cloud gradually to neutralize each 
other ; also by affording a passage for electrical discharges. 

119. Whai 18 magnetiam f 

HaglKStisill is that form of electric energy exhibited by the 
magnet) a body which has the property of attracting iron, and 
if suspended so as to turn freely, assumes a north-and-south di- 
rection. 

The natural magnet, or loadstone, is an ore of iron. An artificial magnet 
is a magnetized piece of steel, either straight or bent in the form of a horse- 
shoe. The needle of the mariner's compass is a straight magnet, balanced 
80 as to turn freely. 

120. Whai is Vdtaic, or galvanic electricity f 

If a piece of copper and a piece of zinc be placed in water con- 
taining a little sulphuric acid, and the ends of the copper and 
zinc be brought together or connected by wires, a current of elec- 
tricity will be established between them. A spark may be seen in 
the dark, if the two wires are brought near together, but not in 
actual contact. This electricity is produced by the chemical ac- 
tion of the acid on the metal and is called YoltaiC) or galvanic 
electricity. 

A glass vessel containing the metals and add is called a oeU, and several 
cells connected together constitute a galvanic battery. The metal plate in 
which the chemical action is greatest is called the positive plate and the 
other the negative plate. The free ends of the wires are called electrocles; 
the one attached to the positive plate is the negative electrode, and vice 
versa. 

121. What are ihermo-electric currents t 

If two pieces of different metals be soldered together and heatea 
at their junction, an electric current will be started. If they be 
cooled, the current will pass in the opposite direction. These are 
called thermo-electric currents. 

122. What is the magneto-eleetric moMne t 

The magneto-electric machine consists of two coils of insulated 
copper wire wrapped on cores of soft iron and made to revolve 
near the poles of a horseshoe magnet. Each time they come 
near the poles they receive an impulse, and these impulses suc- 
ceeding each other rapidly, a current is produced in the cells. 
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123. Mention some of the important applioations of dedricUy, 

The telegraph, the telephone, electrolysis, the processes of 
eleetroplating and electrotjping, and the electric light* 

124. Whai are the four parts cf which the telegraph consists f 

The electric telegraph is hy far the most important application 
of electricity to the practical affairs of life. Every electric tele- 
graph consists essentially of four parts : (1) a Voltaic battery 
for generating a current ; (2) a circuit consisting of an insulated 
metallic connection between two places ; (3) a keyy which is an 
instrument for sending signals from the one station, and (4) an 
instrument for receiving signals at the other station. [For de- 
seription cf Qys tel^hone, see answer to qtiestion 92, '\ 

125. What is eleetrolysis f 

It is the operation of effecting the decomposition of chemical 
compounds by means of a current of electricity. 

126. What is eUetroplating t 

It is the process of depositing one metal on the surface of an- 
other by means of a Voltaic battery. The articles to be plated 
are hung on a rod connected with the negative electrode and sus- 
pended in a solution of a compound of the metal to be deposited. 
Plates of the metal to be deposited are hung in the solution on a 
rod connected with positive electrode. The thickness of the de- 
posit depends on the time the operation lasts. 

127. Describe dectrotyprnq. 

Electrotyping is the process of making perfect copies of sur- 
faces by means of a removable metallic deposit. Nearly all books 
are printed from electrotype plates. This book is so printed. 

When a medal has been electro-coppered, the coating, if suffi- 
ciently thick to be stripped off whole, will give a surface the exact 
reverse of the medal even to the finest lines. If this reversed copy, 
or mold, be attached to the negative electrode, a second copy may 
be formed which will exactly resemble the original. 

Any object may be copied In this manner, but in the ordinary processes 
of electrotyping it is usual (1) to form a mold of the object in wax. gutta 
percha, or plaster, and (2) then to deposit within this a sufficiently thick coat- 
ing of some metal, which is usually copper. 

Thus, suppose we desire to electrotype a page of tyi)e. It is first rubbed 
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over with graphite to make it a conductor, and the excess of graphite blown 
off; then (2) an impression is taken in wax, and the wax coated with graph- 
ite as before ; (3) a copper wire is now thrust through the wax and nuide to 
connect with me layer of graphite ; finally (4) it is made the neeatiye elec- 
trode in a bath of sulphate of copper. A tough coat of copper will gradually 
be deposited on the surface of the graphite, and after a day or two will be 
sufficiently thick to be removed. 

128. Describe the electric lighL 

On breaking and closing a Voltaic circuit a spark usually ap- 
pears, which varies in size with the strength of the battery. When 
the current of a powerful battery passes through a circuit inter- 
rupted by carbon rods placed a short distance apart, a hrilliant 
light of very high temperature is produced. 

It is partly due to combustion, but mainly to incandescent particles of 
carbon moving between the i)oints of the rods, chiefly towud the n^^tive 
electrode. 

129. Explain the lightning-rod. 

It depends on the principle that electricity will probably follow 
the course of least resistance ; and as iron or copper is a better con- 
ductor than wood or stone, it will pass from the clouds to the 
ground by them rather than by the dwelling-house upon which the 
rod is placed. The idea that a few lofty rods were better than 
many short ones has been exploded. One of the best rods is most 
simply made and put into position. Along the ridge and eaves 
of the house runs galvanized iron wire, terminating in short 
pointed rods ; then by as direct a course as possible connects with 
a heap of coke buried far beneath the ground. 

130. WJuit is the electric furnace f 

It is a large receptacle into which a strong current of electricity 
passes by means of carbon electrodes, heating the contents to a 
higher degree of heat than can be otherwise accomplished. Into 
it are put various ores very difficult to fuse, and in a short space 
of time the high degree of heat attained accomplishes the work 
that otherwise would require many hourd, and then be only im- 
perfectly done. 

131. WJuit is the storage battery f 

It consists of cells with two lead plates coated with red oxide 
of lead and immersed in dilute sulphuric acid. This cell is 
charged with a current of electricity which takes the oxygen from 
one plate and adds it to the other as lead peroxide. The battery 
is now charged, and as soon as the poles are brought in contact, 
chemical action takes place (O leaving the peroxide of one plate 
and forming an oxide with the other), seUin^ up itii^oxki^ ^S^XsrkiOii}^ 



SECTION IV. 

CHEMISTRY. 

1. D^ne Chemisiry. 

Chemistry is that branch of science which treats of the com- 
position of bodies, or of the changes which take place in matter 
whereby it loses its identity. 

2. Whai is an element; cUao a eompownd f 

Any substance or mass of matter which can not be separated 
into two or more distinctly different substances is an element, or 
simple substance, or an ultimate element. 

Any substance which can be separated into two or more dis- 
tinctly different substances is a compoimd) or a compound sub- 
stance, or a proximate element. 

3. Whai is meant by chemical affinity. 

Chemical affinity is the force which holds together the elements 
of compounds. 

"" Gompoundfi are formed by the chemical union of two or more simple ele- 
ments. Substances whose elements are not held together by chemical 
affinity are called mixtures. A mixture partakes of the nature of each in- 
gredient A compound differs from any of its ingredients. 

4. What is the number of simple elements t 

The number at present recognized is 64. 

Oxygen, the most abundant of the elements, exists free In the atmos- 

Shere, simply mixed with nitrogen, which also is free, but on account of 
[le great affinity oxygen has for other substances, almost eyerything else has 
oxygen combined with it. The term naiive is used especially in the case of 
metals to indicate that a substance is found free. Gold is usually found 
native, because it will not unite with oxygen under ordinary conditions. 

5. Define chmical camMnodicm and chemical dec(m^ 

Chemical combination is the union of two or more simple or 

(120) 
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compound substances to form another substance differing from 
any of the ingredients. 

Chemicill decompositioil is the separation of the elements of 
a compound, or the breaking up of a single substance into two or 
more simpler substances. 

If hydrogen and oxygen gases be mixed and heat applied they will combine 
with great violence, me result being water. When wood bums, the carbon 
is separated from the other elements (decomposition) and unites with the 
oxygen of the atmosphere (combination) to form carbonic oxide. 

6. WhiUisehemiccUadionf 

This changing of the elements of 'matter, destroying unions and 
making new ones, is called chemical action*. 

Heat, light, and electricity favor chemical action, either to cause com- 
bination or decomposition of substances. Solution, by destroying the cohe- 
sive force in a body, also favors chemical action. 

7. Give exampiea of chemical action favored by different forces, 

(1) If some baking powder be mixed with cream of tartar no 
action will ensue until water is added to the mixture, when vigor- 
ous action immediately follows. 

(2) If a piece of sulphur be placed on a hot stove it takes fire 
and produces white fumes which have a strong odor, and which 
in analysis will be found to be a third substance formed of sulphur 
and oxygen and called sulphuric oxide, the combustion being 
simply the union of the oxygen of the air with the sulphur. 

(3) If a current of electricity be passed through water it will 
be separated into its constituent elements, oxygen and hydrogen. 

(4) If a piece of paper be moistened by a solution of silver 
nitrate, and exposed to the sunlight, it will turn black, a change 
due to the decomposition of the silver nitrate. 

(5) If hydrogen and chlorine gases be mixed in the dark, and 
the bottle containing them taken into the sunlight, an explosion 
follows, being the combination of the two gases ; a new substance, 
hydrochloric acid gas, is formed. 

8. Explain the Symbols used by chemists. 

The symbolism consists of the initial letter or letters of the 
name of the element. Where more than one element begins with 
the same letter or letters, the second or third letter is also used. 
Compounds are represented by writing the symbols of their ele- 
ments in close connection. Thus, G is the symbol for carbon, but 
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as chlorine begins with the same letter, CI is used for that ele* 
ment. Gu for copper from the Latin name coprum, and HjO is 
the symbol for the compoond element, water. When a symbol 
stands withoot any figures attached, as H, it means an atom of 
that element. When a small figure is written below, it means 
that a corresponding number of atoms is taken. Thus, H, means 
two atoms of hydrogon. HjO means two atoms of hydrogen and 
one of oxygen. 

9. How care the elements eUusifiedf 

The elements are divided into two classes as to their action in 
the process of decomposition. 

(1) Posittye) those which are attracted to the n^ative pole; 

(2) Negatiye) those which are attracted to the positive pole. 

10. ^010 are the elements namedP 

Many of the long known substances retain their old names, as 
iron, gold, silver, lead, sulphur, etc., but in symbolizing, the ini- 
tials of the Latin names are used, as Fe, ferrum ; Au, aurum ; Ag, 
argentum, etc. The more recently discovered metals have gen- 
erally received names ending in nm and so called from some pe- 
culiar property or from the name of the compound substance 
from which they were separated. 

ExAMPLB.—Sodium, potassiuiii, selenium, etc. Names of compound sub- 
stances are found by combining, according to certain rules, the names of the 
simple elements composing them : Example,— Sodium chloride, hydrogen 
sulphide, potassium chlorate. Certain non-raetallic elements having some 
resemblance have received names with similar terminations, as bromine, 
iodine, chlorine, etc. 

11. What is a binary eompoundf 

Binary oompoaiids are those formed by the union of two ele- 
ments, one of which is positive to the other, which is negative. All 
such compounds are named by placing the positive element first 
followed by the name of the negative element changing its termi- 
nation to idOy as sodium and chlorine unite to form sodium chlo- 
ride, silver and sulphur to form silver sulphide, etc. When the 
positive element combines in two different proportions, the termi- 
nation ic is given to the positive element when it has the greater 
proportion, and ons when it has the lesser proportion ; as mercu- 
ric oxide and mercurous oxide. When the proportion is still less 
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than 0118 it takes the prefix bypo, as hyponitric oxide ; when 
e^reater than ic it takes the prefix per^ as perchloric oxide. 

12. What is a ternary eompoundf 

Ternary componnds are those which have dissimilar atoms 
anited by means of a third atom. They are formed directly by 
the union of two binary compounds, or by the changing of atoms 
from one to another. 

13. D^he aeidSf baaes, and aaUa, 

An acid molecule is one which consists of one or more negative 
atoms nnited by oxygen to hydrogen. A basie molecule consists 
of one or more positive atoms united by oxygen to hydrogen. A 
saline molecule is one which contains a positive atom or group of 
atoms, united by oxygen to a negative atom or group of atoms. 

14. WTuU do the ternnnationa ie and ons^ ate and ite indicate f 

Acids are named with the terminations ic and ous the same as 
binary compounds. The hydracids are characterized by the prefix 
hydro, as hydrochloric, hydrobromic, etc. Salts are named from 
the acid from which produced, by changing the termination, thus, 
from an ie acid is produced an ale salt, from an ous acid an ite 
salt. 

15. What is the atomic theory f 

It is believed by chemists : (1) that the atoms of the same ele- 
ment are exactly alike in size, form, and weight; (2) that the 
atoms of difierent elements are unlike, difiering at least in weight, 
if not in form ; (3) that equal volumes of bodies in a gaseous 
state at the same temperature and pressure contain an equal num- 
ber of molecules. 

In fizinff the relative weights of atoms, hydrogen, being the lightest of 
known bodies, is taken as the standard, and the atom of hydrogen is con- 
sidered as one,— the other elements compared with it 

16. lUustrate atomie weight. 

The atomic weigllt represents the smallest quantity of any 
simple element which can enter into the formation of a chemical 
compound. It is the same as the specific gravity of the body in 
the gaseous state compared with hydrogen. 
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17. Define cUomieUy, 

This is a term used to denote the proportion in which the atoms 
of elements unite with atoms of hydrogen. 

The elements are arranged in seven groups and receive the names of 
monads, dyads, triads, tetrads, pentads, hexaas, and heptads, according as 
they mix with 1, 2, 3, 4, 5, 6, or 7 atoms of hydrogen. The elements which 
have an even atomicity are called artiads, those having an odd atomicity 
are called perissads. Equivalence and quantivalenee ftie terms synonymous 
with atomicity. 

18. What is moUcular weight f 

The molecular weight of a compound substance is the sum of 
the atomic weights of its constituents. The molecular weight of 
water is 18, the atomic weight of oxygen being 16 and that of hy- 
drogen 1, and water containing two atoms of hydrogen in each 
molecule. 

19. Dffine catalysis and allotropism. 

When one substance produces an effect on another by its mere 
presence, the action is called catalysis. The capability of exist* 
ing in more than one form with the chemical identity undestroyed 
is called aUotropiSHi. 

20. What are crystalline and amorphous substanceSf respectively f 

When the molecules of a body arrange themselves in regular 
geometrical forms they are said to be crystaUine. Substances 
which are not crystalline are amorphons. 

Substances which have two cr3r8talline forms or crystallize under two 
systems, are said to be dimorphous. Different substances which crystallize 
in the same form are said to be isomorphons. 

21. What is an anhydride f 

An oxide of a non-metallic (or electro-negative) element/which, 
with the elements of water, forms an acid, is called an anbjdride* 

Thus, when carbon, a non-metal, bums in the air it unites with oxwen 
to form an oxide whose formula is CO 2 and which will unite with H2O to 
. form H 2 CO 8 , or carbonic acid. 

22. CO2 is known under what names f 

(1) Carbonic anbydride, because it is an anhydride; (2) car- 
bonic OXldC) because it is an oxide of carbon, and being highest, 
it takes the termination ie; (3) carbon dioxide^ because an oxide 
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of carbon and containing two atoms of oxygen; (4) carbonic 
acid gacu because it is a gas and was formerly considered an acid. 

The term carbonic acid when applied t6 CO2 is, however, improper, as it 
is not an add. 

23. What are the three great branches of Chemistry f 
Analytical, Organic, and Physical. 

24. What is Anatytical Chemistry f 

This is divided into two parts, Qualitative and Quantitative. 
By means of certain constant reactions, the elements when in 
compoimd state can be reduced to five groups. Then by special 
characteristic reactions the individual elements can be determined. 
This analysis is termed Qualitative. 

Thus, having a oompound in solution— to determine the presence of silver: 
Acidulate slightly (HNOa), add HGl (hydrochloric acid), and if any metals of the 
first group are present they will be precipitated ; filter and wash with hot H9O 
until all presence of lead is removed. To determine this, add potassium bi- 
chromate (KsCraOr); if lead is present a yellow precipitate will be formed. Then 
add aqua ammonia (NH4OH) to the filtrate (this dissolves AgCl from the filtrate) ; 
now add nitric add (HNOs), and a white predpltate will be formed if silver is 
present. 

Quantitative Analysis is employed to determine the amoimt by 
weight of the different elements present in any compound. It re- 
quires absolute accuracy in the use of the balances, thorough 
cleanliness, and patience. The computations are made by 
logarithms, and in order to be accurate the sum of the weights of 
all the separate elements should equal .995 of the weight of the 
original compound. 

25. For what purpose is Analytical Chemistry employed f 

It is the basis of Metallurgy, enabling the chemist to determine 
in what state an ore exists ; it is used in law to determine from 
the stomachs of those who have met violent deaths whether i)oison- 
ing has occurred ; in the arts it is employed to test thousands of 
commercial substances to determine their degree of purity or 
adulteration. 

26. Whxxt is Organic Chemistry f 

This is more properly called the Chemistry of the Carbon Com- 
pounds. It treats of those compoimds that exist in Animal and 
Vegetable life, those in which formerly it was supposed the un- 
known element "Life" entered. It dates its growth from 1823, 
when Wohler, a German chemist, discovered the synthesis of urea 
CO(NHa)a . It includes the alcohols, aldehydes, cyanides, starcheS| 
sugars, fats, nitrogen compounds, aniline dyes, etc. 
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SECTION V. 

GEOLOGY. 

1. D^ne Oeoloffy. 

Geology is the science whicli treats of the patl conditions of the 
earth and of its inhabikmts. 

It includes a discnssion of progress in the developnient of the solid 
structure which makes up the eartlr s crust, the changes in all phjrsical con- 
ditions, as light, heat and moisture, and the development of ufe aa shown 
by the fossil remains. 

2. Meaning of rock in Oeohgy f 

Any substance constituting a portion of the earth's crust, whether 
it be hard or soft, is called a roek. No distinction based on hard- 
ness alone is of any value. 

It signifies any lifeless constitnent of the evth*s cmst, whether of or- 
ganic or inorganic origin. 

3. How are rocks classified f 

Bocks are divided, according to their structure and origin, into 
two principal kinds, viz., strat^ied and vnstralified. 

Stratified rocks are more or less consolidated sediments, and are therefore 
aqueous in origin and earthy in structure. Unstratified rocks have been 
more or less fused, and therefore are igneous in origin and either crystalline 
or glassy in structure. 

4. What is a fossil f 

Stratified rocks contain the exact /orms of organisms, especially 
shells, though these seem to have turned to stone. These are called 

fossUs, 

A fossil may be defined as any evidence of the former existence of a 
living thing. By petrifaction is meant that stony or earthy material has 
taken the place of the organic matter wholly or in part, and preserved the 
form and structure more or less perfect. 

(126) 
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5. TTAo^tfrtic^es ore common to off Kn(2s(/rodb/ 
(1) Joints ; (2) great fissures ; (3) mineral veins. 

Joints are probably shrinkage— cracks. Fissures are fractures by crust- 
movements. Kocks, especially metamorphic rocks, are marked with seams 
and scars running in all directions, as if they had been crushed and broken 
and again mended ; as indeed they were. 

6. QTwAo^ t8t^so^jM>r(umq/'tAeeafi& mostfy eompoBsd/ 

Of quartz and silicates. Quartz, besides being another name 
for silica, is also applied to denote some of the varieties of silica 
produced by the various impurities and by differences in structure. 
Silica is a combination of mJHam and oxygen, 

7. Under whaif<mr series may the eomporition (frocks be considered f 
(1) Silica; (2) Alumina; (3) Calcia; (4) SUicates. 

8. Name the mo8imporUmt<^ the v€uidie8(f9UicoL 

Bock Crystal, Bose Quartz, Chalcedony, smoky or limpid, 
Amethyst, Jasper, Flint, Homstone, Chert, Opal, Buhrstone, and 
Sand. 

9. Exphinroekdumteffrixtion. 

In all rock some parts are soluble in atmospheric water, ana 
some are not. Under the long-continued action of this agent, 
therefore, the soluble parts are dissolved, and the mass breaks 
down into a powder, or dust of the insoluble parts, wet with a 
solution of the soluble parts. 

10. ^010 are (he variUiee ofroeh dieUnffuishedf 

(1) Belative hardness ; (2) Specific gravity ; (3) Cleavage; (4) 
Fusibility ; (5) Action of acids ; (6) Crystalline form ; (7) Color 
and luster; (8) Chemical composition. 

11. How may rocks he eUutified as to mawMr of formaJtiony or originf 

(1) Sedimentary, or those which have been formed by the de- 
posit of solid material in water, and usually in layers. (2) Ig- 
neous, those which have been thrown to the surface in a melted 
state, not usually in layers. (3) Metamorphic, which have been 
originally sedimentary but have been altered by heat and great 
pressure. 
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12. What are the divisiom <^ sedimenUiry r^ 

(1) Sandstone, simply consolidated sand; (2) Conglomerate, 
gravel consolidated ; (3) Shale, consolidated clay with other in- 
gredients mixed, separated into thin layers, very fragile; (4) 
Limestone, frequently containing many fossils. 

13. How may igneous roch be elassyiedf 

Igneous rocks can not he classified, like sedimentaries, hy rela- 
tive age. They are hest classified partly hy texture and partly hy 
mode of occurrence. They thus fall into two strongly contrasted 
groups, viz., pliUonics and volcanicSf or gnmUics and true eruptioes. 

It Is sometimes convenient to speaik. of an intennediateeronp— <ra]3!pean. 
The granitic occur beneath; the trappean, injected among; the volcanic, out- 
poured upon, the stratified rocks. 

14. What are the most importani metdmorphie roeka t 

The principal kinds are Gneiss, Mica-schist, Chloride-schist, 
Talcose-schist, Hornhlende-schist, Clay-slate, Quartzite, Marhle, 
and Serpentine. 

15. D^ine the following terms: Straium, formation, fauU, coneretion, 
geode, dip, dike, lode, vein, 

A stratum is a collection of layers of one kind of rock, varying 
in thickness from a few inches to hundreds of feet. A number of 
strata which were formed at the same time and having a general 
similarity as to fossil remains, is called a formation. The angle 
which an inclined strata makes with the horizon is called the dip. 
AfauU is a want of correspondence in vertical cracks or fissures 
in rocks. OoTieretions are rounded masses of rock sometimes with 
layers like the coats of an onion. Oeodes are peculiar concretions 
containing crystals generally of quartz. Veins and dikes are fissures 
in rocks which have heen filled with material in a melted state. 
7eins filled with metallic ores are called lodes. 

16. How may rocks he dass^ied as to time of formation f 

The first grand division of Geologic history are called Times. 
Times are divided again into Ages, ages into Pei'iods, and periods 
into Epochs, epochs sometimes into Groups, 

These are all marked by differences in animal and vegetable remains^ 
and by diflTerenoe in kinds of rocks. 
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17. What are the four grand divisions of Geologic history based upon 
the development of life t 

The first land, AzoiCy was without life. The next grand division 
is called the Poleozoie Time, Next in the scale is the Mesozoie Time. 
The fourth is the Genosoic Time. 

The rocks of the Archsean time ore supposed to be the foundation of the 
earth's crust, underlying all others, but covered so deeply by later forma- 
tions that they can not be seen except at a few i>oints where they " crop 
out ' ' and form the surface rocks. 

18. W hat is the oldest Imovm form (f life f 

The first life must have been vegetable, since the animal sub- 
sists upon the vegetable. 

The Eozoon Canadense is the oldest or first form of life that has been 
identified by its remaina It is supposed to be an animal of the class Rhiz- 
opods of a very low order. 

19. Whatarethedivisionsof the Paleozoic Tmef 

The Paleozoic Time is divided into three ages marked by char« 
Bcteristic forms of life. Thej are the Silurian, the Devonian, and 
the Carboniferous. 

20. Vesaibe the SUurian Age, heationj kinds of rocks and fossils. 

The Silurian Age, or age of moUusks, has for convenience been 
divided into the Upper Silurian and Lower Silurian, which may 
be considered as sub-ages. Each of these has been divided into 
periods. The kinds of rock are various, consisting of immense 
beds of limestone, sandstone, shales, marl, millstone grit, etc. 
Many of them are abundant in fossils, representing the sub-king- 
doms, Protozoa, Badiata, Mollusca, and Articulata. 

The vegetable kingdom is represented by seaweeds and some lower forms 
of land plants. The most interesting fossil, perhaps, is the Trilobite, an 
articulata, several species of which are found in a very perfect state of pres- 
ervation. 

21. Describe the Devonian Age, 

The Devonian Age is the Age of Fishes. Limestones, sand- 
stones, and shales principally compose the formations. Fossils of 
all the sub-kingdoms are found, but the age is especially noted 
for the number of fossil fishes. Insects first make their appear- 
ance in this age. 

9 
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22. Describe the Carhoniferous Age, 

This is the Age of Coal Plants. The rocks are mostly limestone 
and sandstone, with seams or heds of coal varying in thickness 
from that of a sheet of paper to 40 feet. 

The presence of coal, with the evidence of its being of vegetable origin, 
and the immense number of fossil plants found, warrant us in concluding 
that at this stage of the e£u:th's history vegetation flourished in much greater 
luxuriance than now. 

23. What ts the Mesozovo Age t 

The Mesozoic Age comprises the Age of Beptiles, which is di- 
vided into three periods, Triassic, Jurassic, and Cretaceous. 

The fossils of this time are characteristic and wonderful. Immense 
forms, half reptile and half bird, sported in the waters or flapped through 
the air. Birds and mammals make their appearance for the first time. 

24. What is the CenosoieAgef 

It is divided into two ages, the Tertiary, or Age of Mammals, 
and the Quartemary, or Age of Man. 

The stranj^e and huge reptilian forms now give place to immense mam- 
malian species which reach their greatest size In the Quartemary...The mas- 
todon, mammoth, and others of that type, existed just previous to the ad- 
vent of man. 

25. What 18 the Psychozoic Era f 

It is the age in which we are now living ; it differs from the 
Cenozoic in that it is dominated by reason and mind, rather than 
by force and violence, as in the latter. It is divided into the 
Stone, Iron, and Bronze Ages. 

26. Does the whole of this Era belong to Geology f 

No ; only the study of the Stone Age, which is divided by the 
archaeologist into subdivisions : the Paleolithic, or the period of 
chipped-stone implements, and the Neolithic, or the period of 
polished-stone implements. 

27. When does man first appear f 

As far as we know, he is first found in the beginning of the 
Neolithic period. As to where he appears first, there is much dis- 
agreement amongst scientists ; yet. probably he originated not far 
from what is now France, Spain, or Morocco, in the southwestern 
part of a continent, Eurafrica, long since divided by the Mediter- 
ranean Sea. 
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ASTRONOMY. 

1. Define AstroMmy, 

Astronomy is the science which treats of the sun, moon, earth, 
planets, comets, etc., showing their magnitudes, order and dis- 
tances from one another, measuring and noting their risings, set- 
tings, motions, appearances, the dates and namher of their 
eclipses, etc. 

2. What may he mid of the progress cf agtronomieal science t 

The Btody of the heavenly bodies occupied the attention of the 
ancients many centuries before the advent of Christ, but definite 
knowledge concerning them was very limited, and such may be 
said to be the case yet. With the introduction of the telescope, 
however, much information has been gained in the past three 
centuries. 

3. What were the conjectures €f the ancients concerning the shape of 
the earthy etcf 

Various were the conjectures of the ancients concerning the 
shape of the earth and the relations which the sun, moon, and 
stars held to our planet, the impression being that the earth was 
flat, and was the center of the universe, the various heavenly 
luminaries revolving around it. 

4. What vxn the system of Pythagoras f 

Pythagoras, Thales, and Plato conceived the idea that the 
world was round and that it had two movements, one being diurnal 
upon its axis and the other around the sun. They taught that 
the sun, which they thought the center of the universe, was a 

(131) 
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globe of fire, wliicli lighted the moon and gave heat and light to 
the earth. 

5. Who prepared the first systematic work on astronomy f 

Ptolemy, who, rejecting the system of Pythagoras, announced 
that the earth was the center of the universe, and the heavenly 
bodies revolved around it. For thirteen centuries after Christ 
this idea possessed the inhabitants of the earth. 

6. What is the Copemican system if the universe f 

A particular system of the heavenly bodies first proposed by 
Copernicus, a Polish astronomer. This theory is the one now 
universally adopted, placing the sun in the center of the solar 
system, with all the other planets revolving round it in a particu- 
lar and regular order. 

7. What was demonstrated by Kepler f 

Kepler, a German astronomer, about the sixteenth century, 
demonstrated that the planets, instead of revolving around the 
sun in perfect circles, made their revolutions in elliptic orbits. 
He also determined the dimensions of the orbits of the several 
planets and their velocity of movement. 

8. What were the researches of Qalileof 

His researches with his telescope resulted in a close inspection 
of the moon, which very clearly determined its character. The 
satellites revolving about Jupiter were discovered, and many 
facts relating to the celestial bodies were made known. 

9. WhU was Newton*s great discovery f 

He discovered the law of gravitation, by which all the heavenly 
orbs are held in place. 

Later, many discoveries were made by Herschel of heavenly orbs, among 
them being Uranus and various satellites. 

10. What is the nebular theory advanced by Laplace f 

This advances the idea that the heavens are studded with in- 
numerable groups of planets, in the center of each of which is a 
sun around which a certain number of planets revolve in a man- 
ner similar to the movements of our planetary system. 
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The idea was farther advanced that the sun once filled all the space now 
occupied by the orbits of the several planets. That from the sun has been 
thrown ofif from time to time an emanation of gaseous substance which 
formed in a ring about the sun, and in due time broke, collected together 
and made a planet That the sun has gone forward gradually contracting 
and throwing off rings thus until all the planets in the solar systen have 
been in this manner developed. 

11. Whaitnaybeacddcf thegytiemof iheumveraef 

That this solar system of ours, with its sun and planets revoly- 
ing in space, is but one of millions of similar systems, thousands 
of whose planets are inhabited, while some once inhabited are 
dead, and others are yet too young and gaseous to admit of habi- 
tation. That while the planets revolve around the sun, this sun 
with its family of planets revolves around a greater sun, and this 
greater sun with its multitude of systems revolves around a great 
central sun. 

12. TT/^ eie/Sn«te{n(e2/^enoe Aaveaa6*cmofiier8f 

Their intelligence of the heavenly bodies is confined to the size, 
revolutions, orbits, density, and conjunctions of the planets which 
revolve about our sun. The principal of these planets are named 
in their order as they go out from the sun as follows : Mercury, 
Venus, Earth, Mars, Jupiter, Saturn, Uranus, and Neptune. 

13. What is (he rekUiive sm fif each of the primary or principal 
planets in our soiar system f 

This may be judged by the following comparison presented by 
an astronomer, the sun being represented as a globe two feet in 
diameter standing in an open field : A pinhead 164 feet away 
will represent Mercury ; a pea 284 feet from the sun, Venus ; an- 
other pea 430 feet, Earth ; a large pinhead 654, Mars ; a medium- 
sized orange nearly half a mile from the globe represents Jupi- 
ter ; a small orange four-fifths of a mile shows Saturn ; a small 
plum a mile and a half represents Uranus ; and an ordinary plum 
two miles and a half from the globe shows Neptune. 

All the planets of our system together would not equal in bulk a six- 
hundredth part of the body of the sun. 

14. Slate some faces rekUing to the sun. 

The sun is the center of our great solar system, the source of 
light and heat to all other planets within this system, and an im- 
mense power in the production and maintenance of animal and 
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vegetable life. Of the sources of the sun's beat nothing is posi- 
tively known, although it is believed that it is derived from elec- 
trical influences. The dbtance of the sun from the earth is 
92,000,000 of miles. It has no orbit, for it is stationary, but it 
revolves upon its axis. 

The san is supposed to be a dark and solid globe, surrounded by two cov- 
erings of gaseous material. 

15. What may be said of the gun* 8 spots f 

Dark spots of irregular form, rarely to be seen with the naked 
eye, sometimes pass over the sun's surface from east to west, 
within a period of nearly fourteen days. 

They are supposed to be ruptures or openings in the outer fiery envelope 
of the sun. They usually present a dark nucleus, surrounded by a strip of 
shaded light, and that by a margin of light more brilliant than the sun 
itself. 

16. Describe Mercvry. 

Mercury is the smallest of the principal planets in our solar 
system. It is the nearest to the sun, being 37,000,000 miles from 
that luminary. It performs one revolution upon its axb in 24 
hr. 5 min, and 28 sec. It revolves round the sun in 88 of our 
days, which is the length of its year. 

17. Which is the second planet from the sun t 

Venus, the brightest star in the heavens. It is about 68,000,000 
miles distant from the sun, around which it revolves from west to 
east in 224f days. As its distance from the earth constantly 
varies, its apparent size and brilliancy continually change. It 
turns upon its axis once in 23 hr. 21 min. and 7 sec. 

Venus is best known to us by her constant position either as the earth's 
evening star or momine star, continuing in each of these offices alternately 
292 days, appearing as the former in the western horizon and as the latter 
in the eastern. 

18. What is the " Transit of YmvA f " 

Twice in a century Venus passes between us and the sun, trav- 
ersing the disk of the latter. This is called the " transit of Ve- 
nus," and is considered among astronomers one of the most inter- 
esting of celestial events. 

19. Describe the earth. 

The earth is not a perfect sphere; being considerably flattened 
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at the poles. The revolution of the earth upon its axis is called 
its '^ diurnal motion/' because it forms one entire night and day. 
The earth has a circumscribed pathway through space, called its 
orbit, over which it passes around the sun once in 365} days. 

The earth has one satellite, or moon. On the flrst day of January the 
earth is about 8,000,000 miles nearer the sun than on the third day of July, 
but its surface being slantingly placed toward the sun at the former period, 
the heat is lessened instead of increased. 

20. Which 18 the fourth phnet from the sun f 

Mars is the fourth planet from the sun, and the first of the " ex- 
terior planets," or those whose pathways around the sun are out- 
side that of the earth. 

Its average distance from the sun is 145,000,000 miles. It makes one com- 
plete revolution upon its axis in 24 hr. 39 min. and 2% sec. Mars has two 
moons. 

21. Deaaribe the largest </ the planets. 

Jupiter, the largest of all the planets in our solar system, and 
one of the brightest, has an average distance from the sun of about 
480,000,000 miles. Its diameter is about twelve times greater than 
that of the earth. 

It requires almost twelve of our years to complete its circuit round the 
■un. It revolves upon its axis in 9 hr. and 56 min. of our time. 

22. W hat are the Asteroids f 

The numerous small planets whose orbits are situated between 
those of Mars and Jupiter; these include Astrsea, Ceres, Iris, 
Hebe, Juno, Pallas, Vesta, and more than one hundred others. 

They are supposed to be fragments cast off from other remote planets, 
and are held in their places by solar influences. 

23. Describe SoUum, 

The distance of Saturn from the sun is 872,132,000 miles. It 
requires twenty-nine and a half of our years to accomplish one of 
its annual circuits. It makes one revolution upon its axis in 10} 
of our hours. 



Saturn has eixht moons and two magnificent rings, above and around its 
equator, encircling it with perpetual light, brighter to the observer than the 
piieuiet itself. 

24. Describe Uranus. 

The distance of Uranus from the sun is 1,822,360,000 miles. It 
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is said to revoiye upon its axis once in 7 hr. and 5 min. Its 
resolution around the sun occupies about eighty-four of our years. 

Uranus has six moons, which, instead of revolving around it from west 
to east, as all other moons do around their respective planets, except in the 
case of Neptune, apparently move from east to west. 

25. Which 18 the most distant planet from the swnf 

Neptune, whose distance from the sun is 2,745,998,000. It moves 
once around the sun in nearly 164} of our years. 

One moon has been discovered, but astronomers insist that it is entitled 
to five more. 

26. Meaning of Aphelion and BariheHonf respectively f 

Aphelion is that point at which any planet is farthest from the 
sun. Perihelion is that point of a planet's orbit in which it is 
nearest to the sun. 

27. W hat is the Axis of the heavens f 

The axis of the earth, from north to south, or from east to west, 
presenting both ways to the concave surface ot the heavens. 

28. What is centripetal force t Centr^ugdl repulsion f 

That force which draws a body toward the sun ; '* centrifugal 
repulsion " is that power which the sun has to repel other bodies ; 
both forces keep the planets in their places. 

29. Whai is a comet f 

A round, transparent body, resembling a planet, which performs 
irregular or eccentric revolutions about the sun in long and nar- 
row orbits, which have the sun in one of their focuses. 

It consists of a spherical, transparent light, enclosing a transparent 
nucleus, or ball, and a long train, or tail, of fiery particles, by which comets 
are distinguished from other heavenly bodies. 

30. What is the Qmstellatian f 

An assemblage of fixed stars, imagined to represent the form of 
some creature or other object, such as a bear, a ship, or noted 
heathen god or goddess, from which they derived those names that 
are now used in designating and describing the stars. 
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31. W hen does an eclipse of tiiemn take place f 

When the dark body of the moon, passing directly between the 
earth and san, intercepts his* light. 

This can happen only at the instant of new moon, or when the moon is 
in conjunction, for it is only then that sLe passes between us and the sun. 

32. When does an eclipse cf the moon take piUwef 

When the dark body of the earth, coming between her and the 
sun, intercepts his light and throws a shadow on the moon. 

This can happen only at the time of full moon, or when the moon is in 
opposition, for it is only then that the earth is between her and the sun. 

33. WhatistheEdiptief 

A great circle of the sphere in which the san performs his ap- 
parent annual motion; it is supposed to be drawn through the 
middle of the Zodiac, and makes an angle with the equinoctial of 
nearly 23° and 3(K, which angle is called " the obliquity of the 
ecliptic." 

34. What is Oie Zodiac f 

A zone, or girdle, about 16° in breadth, extending quite around 
the heavens, and including all the heavenly bodies within 8° on 
each side of the ecliptic. It includes, also, the orbits of all the 
planets, except some of the asteroids. 

35. What is the infliience of changes in the moon's phases on 
the weather f 

As far as is known, none. Nevertheless, we often hear during 
a period of stormy weather that the moon will change on a certain 
day, restoring fair weather. Many experiments have been made 
to prove this theory, but there is little evidence to support it. 

36. What is a telescope f 

It is an instrument by means of which the heavenly bodies are 

magnified to the eye. In essential details it consists of a long 

tube with a magnifying lens at one end and an eyepiece at the 

other. 

The finest telescopes in the world were made by AlTan Clark ft Sons, of Cam- 
bridge, Mass. Amongst the last ones perfected by the late Alvan Clark, were the 
lick telescope, with a 3d-inch aperture, and the Yerkes telescope, belonging to 
Chicago Unfyersity, and having a lens 40 inch^ in diameter. 



SECTION VIL 

ZOOLOGY.* 

1. D^ne Zoology. 

Zoologry is tbe science which treats of animal life in general, 
including the classification, general characteristics and modes of 
life of all the species and varieties of the animal kingdom. 

The sciences subordinate to Zoology are Ornithology, Icthyology, Herpe- 
tology, Entomology, etc 

2. Upon vjhai is a dassificaiion basedf 

The entire animal kingdom is divided into snb-kin^oms^ 
based upon a general common plan of structure. Each sub- 
kingdom is again divided into classes^ based upon general physi- 
ological characters. Each class is divided into orders^ orders 
into filinilieS) families into genera. Each genus is divided into 
SpecieS) embracing all animals which have descended from a 
common ancestor. 

Species are sometimes divided into Tarieties based upon certain points of 
resemblance. 

3. How are varieties produoedf 

Animals which have been domesticated are inclined to vary, 
and these variations have been strengthened by selecting the 
more marked varieties and breeding from them exclusively, and 
also by crossing varieties until well marked and permanent 
varieties are produced. 

Among the lower domestic animals the term breed is in common use 
as synonymous with variety. The varieties of men are called races. A 
cross between two varieties lis called a mongrel^ between two species a hybrid, 

♦The matter of this Section was compiled from " Lind's T^aghsbs' a|¥D 

9TVDBNTS' LiBBABT." 

(138) 
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4. Name (he points dislinguisMng animals Jrom plants. 

Animals are generally characterized by : (1) Powers of loco- 
motion. (2) Sensation. (3) The animal has generally a fore- 
and-aft structure as a distinction from the plant, which has gen- 
erally an up-and-down structure. (4) The food of animals is 
generally organic, that is, plants or other animals. (5) The food 
is prepared for assimilation in a digestive cavity, or stomach. 

(6) They inhale oxygen and exhale carbonic oxide. 

5. What is a vertebrate animal f 

Yertebrata includes the most highly organized animals and 
those which have general characters, as follows: (1) A bony 
frame-work, or skeleton, which forms the axis of the body, and 
upon which the softer parts are arranged, this axis being made up 
of joints or vertebrae, whence the name. (2) The nervous system 
consists of a brain, spinal cord, ganglia, and nerves. (3) The 
blood is red. (4) A transverse section of the body exhibits two 
cavities, one in the spinal column containing the spinal cord, the 
other formed by the ribs and softer parts, and containing the or- 
gans of digestion and respiration. (5) They never have more 
than two pairs of limbs. (6) They breathe through the mouth. 

(7) The mouth opens transversely to the axis of the body. 

6. Define Mammalia, 

The Mammalia are the highest division of the vertebrata, and 
are characterized as follows : (1) Nourish their young by milk 
secreted by the mammary glands of the mother, whence the name. 
(2) Viviparous, bring forth their young alive. (3) Generally, but 
not always, covered with hair; never covered with feathers. (4) 
Warm blooded, the temperature being about 98° F. (5) Heart 
has four chambers, two auricles and two ventricles, there being a 
complete double circulation, i. e. from the body to the heart, from 
the heart to the lungs for purification, and back again to the 
heart to be again sent to the body. (6) They have a complete 
diaphragm. (7) Two occipital condyles, and (8) the lower jaw 
b articulated directly with the skull. 

7. To what order does man bdong f 

The characteristics which distinguish man (Binana) from the 
other mammalia are: (1) An erect position. (2) Progression 
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on two 1^. (8) Can oppose the thumb to the fingers m the 
hands, but not in the feet. (4) He is plantigrade, or the bones of 
the tarsus, metatarsus, and phalanges form the foot and come on 
a level. (5) Has 32 teeth — 2 incisors, 1 canine, 2 bicuspeds, and 
3 molars in each side of each jaw. (6) The brain is much larger 
in proportion to the body than any other animal, and his mental 
powers are capable of great development. (7) The only terres- 
trial mammal not generally covered with hair. 

8. What order next to man in development f 

The order Qaadrnmana, characterized as follows: (1) By 
having the great toe of the foot opposable to the other toes. (2) 
They are covered more or less with hair. (3) In mode of life 
they are arboreal and terrestrial, and generally frugiverous. (4) 
Do not assume the erect posture as a habit. (5) Their imitative 
qualities are largely developed. (6) The spinal opening in the 
skull is in the posterior third of the base, the thumb is very short, 
the pelvis long and narrow, the vertebral column has but a single 
curve, the arms are relatively very long and the canine teeth 
prominent. They embrace the three families of monkeys. 

9. DeaerUbe the Order Oarnivora (to which the dog bdonga), 

(1) Chiefly flesh eating. (2) Canine teeth largely developed, 
molars adapted for cutting. (3) Feet with well developed claws, 
retractile or non-retractile. (4) Skull comparatively small with 
high occipital crest. (5) Clavicles rudimentary or wanting, hu- 
merus and femur mainly enclosed in the body. (6) All covered 
with hair, many furnish valuable furs. 

They are divided into eleven families: Fdida, cat; Viverida, civet; 
JByerUda, hyena ; Canidx, dog ; Mnstdidx, weasel ; Uraidx, bear ; Procyonidx, 
lacooon : BaaaaridsBf civet cat; Otaridx, eared seal; Pbocidx, seal ; Eoama- 
ridsBf walrus. 

10. Describe the Order Ungulata (to which the horse belongs), 

(1) By having hoofs, digitigrade, that is phalanges only touch- 
ing ground in walking. (2) Molar teeth with grinding surfaces, 
no tusks, and chiefly herbivorous. (3) Clavicles wanting, radius 
and ulna united, brain convoluted as in all animals higher in the 
scale. (4) Many are ruminants. 

They are divided into eleven families, as follows : Camelidae, camel ; 
Oiraffiase, girafTe; Bovidx, ox; AntUoeapriax, prong-horn antelope; Cervidse, 
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deer; HippopotamidaBt hlppopotamns; Suida, hog; Dieotylidm, peccary; 
EquidXf horse ; BMnoceroliasB, rhinoceros; TapiridsBt tapir. 

11. Desaribe the Order IVoboacidoB {to which the elephant behnge). 

Two species of elephant, the Elephds Indicus and Eliphcu Afiir 
eanasy are the only living representatives of this order. The hu- 
merus and femur are elongated and the heel brought nearer the 
ground than in the horse and ox. The clavicles are wanting, and 
the neck is too short to enable it to take its food from the ground 
with its mouth. The trunk which is a prolongation of the nose 
contains several thousand muscles, and is useful in procuring 
food and conveying it to the animal's mouth. 

12. Describe the order to which the whale belongs. 

The order Cetacea includes whales, the porpoise, and the dol- 
phin. They are characterized by naked bodies, no clavicles, no 
hind limbs, tail, a horizontal fin, nostrils on top of the head. 

WTudebone comes from the Greenland whale, and is not bone but slabs of 
horn-like material sometimes ten feet in length, hanging from the upper 
jaw, and serves to strain out the minute animals on which it feeds. The 
sperm whale has an immense cavity in the head containing an oil which 
hardens and forms the spermaceti of commerce. Ambergris is a peculiar 
product used in making i)erf umery and is found in the intestines of the 
sperm whale. 

13. Of what order isihe baia repreaenioHvef 

Of the order Clieiroptera. They are true flying mammals. 
They are characterized : (1) By having the exterior limbs adapt- 
ed for flight ; the ulna and radius united ; the bones of the hand 
and fingers greatly elongated, supporting a leathery skin which 
extends to the posterior limbs. (2) The clavicles are long, the 
skeleton light. (3) The touch is acute, and they are nocturnal 
and chiefly insectivorous. 

14. What is the smallest mammal f 

The order InseetiYOra, characterized as follows: (1) The 
limbs adapted for walking, plantigrade. (2) Teeth with sharp 
points adapted for crushing insects. (3) The cerebrum not con- 
voluted. (4) Mostly small in size, the shrew being the smallest 
of mammals, and many are subterranean in their habits. It in- 
cludes the mole, hedgehog, and shrew. 
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15. What is the order Bodentiaf 

They are characterized : (1) By lack of canine teeth, and in- 
cisors chisel-shaped, adapted for gnawing, whence the name. (2) 
Clavicles in nearly all ; cerebrum nearly smooth. 

The mouse and rat, squirrel, beaver, gopher, porcupine, Guinea pig, and 
rabbit are membeis of this order. 

16. Describe the Ed&rUata, 

They are destitute of incisors, which is abont the only general 
characteristic. This order includes the sloth, the^ armadillo, and 
the ant-eater. 

17. WhcU is the character of the lowest orders of mammalia f 

The two lowest orders are the Marsnpialia and the Monotre- 
mata* They approach the structure of birds. The Marsupialia, 
which includes the kangaroo and the opossum, are characterized 
by having the young brought forth in an immature state and car- 
ried sometimes in a pouch in the abdomen of the mother. The 
Monotremata are characterized by having but one external open- 
ing for the intestinal canal and bladder, the same as birds. 

The porcupine, ant-eater, and the duck-bill, or water-mole are 
representatives. 

18. Qive the characteristics of birds. 

They are of the class LveSj and are the only animals clothed 
with feathers. They are further characterized as follows: (1) 
The inferior maxillary bone articulates with the skull through a 
separate bone. (2) One occipital condyle enabling the bird to 
turn its face completely backward. (3) Four, anterior for flying, 
posterior for walking. (4) Femur short, knee never seen outside 
of plumage — ^first joint visible being the heel. (5) Toes ending in 
daws, generally four in number. (6) No diaphragm, epiglottis or 
teeth. (7) Cerebrum smooth, cerebellum single lobed. (8) Eyes 
with three lids. (9) One opening for excretion of kidneys and 
alimentary canal. (10) The bones are light, containing a large 
proportion of phosphate of lime and the marrow in many cases 
replaced by air, which communicates with the lungs. (11) The 
clavicles are usually united| forming the " wish-bone." (12) The 
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temperature is much higher than in mammals. (13) The young 
are produced from eggs which are hatched outside the hodj. 

19. Give a represeTUative of eack order of birds. 

(1) PasseraS) the sparrow, bluebird, mocking-bird, robin, swal- 
low, lark, crow, jay, bird of Paradise, lyre, weaver, and many of 
the common birds of this country. (2) PicariB includes the 
woodpecker, kingfisher, whip-poor-will, cuckoo, humming-bird, 
etc. (3) Psittaeif the parrots, cockatoos, etc. (4) Baptores, or 
birds of prey, including hawks, eagles, owls, falcons, condors, and 
vultures. (5) Colmnbte includes pigeons and doves. (6) Gal- 
liiise, which includes domestic fowls, pheasants, quails, etc. (7) 
BreyipenneSy the ostrich and apteryx. (8) Linicolte, birds with 
long beaks, as snipes. (9) HerodioneSy herons, storks. (10) 
AlectorideSy the whooping crane, rails, etc. (11) Lamelliros- 
treSy geese, ducks, etc. (12) Steg^anopodes, the pelican, cormo- 
rant, etc. (13) Longipennes^ sea gulls, albatross, etc. (14) 
Pygopodes, the loon, etc. (15) Sphenisci, the penguin. 

20. Desenbe reptiles. 

The class Beptilia are characterized as follows: (1) Air- 
breathing, but cold blooded. (2) With homy scales or bony 
plates. (3) Skeleton is never cartilaginous, and the skull has but 
one occipital condyle ; the vertebrae usually concave in front. (4) 
Teeth in all except turtles, and not fastened in sockets except in 
crocodiles. (5) The heart has three chambers, except in croco- 
diles, which have the ventricle partitioned ; the venous and the 
arterial blood are mixed. (6) Nearly all carnivorous. (7) Re- 
produced from eggs, which are generally hatched without the 
body. 

21. Qive a representative of each order of reptiles. 

(1) Testndinata, or turtles. (2) Loricata, the alligator and 
crocodile. (3) LacertUia, or lizards, including also the chame- 
leon, the homed frog, the glass snake, etc. (4) OphldeSy or 
snakes. 

22. Describe the class PisceSj or fishes. 

They are the lowest of the vertebrates. The eyes are almost 
immoYable, and ame unprotected by lids. Though having ears« 
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yet sound is passed through the cranium. This class includes 
nearly one-half of all the vertehrated species. 

23. Describe the dam Ampkibia. 

They are distinguished by (1) Having a double life, that is in 
the immature or tadpole state, breathing by means of gills as 
fish, and in the mature state by lungs. (2) The heart has three 
chambers, two auricles and one ventricle; cold blooded. (3) 
They are covered with a naked skin. This class includes frogs, 
toads, salamanders, etc. 

24. Whaiareinveridn'ateaf 

All animals not belonging to the sub-kingdom vertebrata are 
sometimes called inyertebrates. 

25. Descvibe the Articulatca. 

The Artienlata — largest of all the sub-kingdoms — comprises 
four-fifths of the animal world. They are characterized as fol- 
lows: (1) Body composed of rings, or ring-like plates more or 
less indurated and enclosing the vital parts. (2) The nervous 
system mainly a double chain of ganglia on the ventral side of 
the body. (3) Alimentary canal, a nearly straight tube lying 
lengthwise in the center of the body. (4) The circulatory organs, 
nearly straight tubes running along the back. (5) The respira- 
tory organs, a system of tubes throughout the body communicat- 
ing externally with the air in various places. (6) Blood white, 
except in some of the worms. (7) A transverse section of the 
body shows but one cavity. (8) The mouth opens vertically with 
the axis of the body, and the number of limbs varies from none 
at all to fifty or more pairs. 

26. Why does a fly or bee not die mstatUly when the head is^cut off or 
the body cut in two f 

Because the nervous system is so constructed that each segment 
represents a nearly complete animal. 

27. Describe insects. 

The class Insecta is characterized as follows : (1) Body di- 
vided into three distinct sections, head, thorax, and abdomen. (2) 
Three pairs of jointed le&t one pair of antennae, or feelers, and 
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usually two pairs of wings, the legs and wings borne on the thorax. 
(3) The eyes are usually compound, being made up of hexagonal 
cones, sometimes many thousand in number, but each a distinct 
eye. (4) Many undergo a metamorphosis. When first hatched 
from the egg the insect is called a larva which, if it be without 
legs, b called a grub or maggot ; if with legs, a caterpillar ; and 
when its full size is reached it sheds its coat and remains for a 
time dormant, then called the pypa, which is sometimes surround- 
ed by a cocoon spun and woven of silk by the larva. After re- 
maining a certain time in the pupa state it bursts its covering 
and emerges an wm^o or perfect insect. 

28. What does the dass Myreapoda include f 

Centipedes, earwigs, etc., and are characterized by having the 
thorax and abdomen merged in one, but the head distinct. They 
have usually many legs, as the name indicates, and their bodies 
are worm-like in appearance. 

29. Describe the dass Araehnida, 

They liave the head and thorax merged into one, and the abdo- 
men distinct, and four pairs of legs, with from two to eight simple 
eyes. The spiders, scorpions, and the itch mite belong to this 
class. 

30. Describe the dass Orustaeea, 

This includes the largest and strongest of the sub-kingdom. 
All are aquatic and breathe by gills. Their bodies are covered 
with a hard crust, whence the name. The shell is frequently cast, 
as the animal grows too large for it. When a limb is lost by ac- 
cident another grows in its place. The crawfish, crabs, and the 
lobster belong to this class. 

31. Describe the dass Anndida. 

It includes all animals known as worms, such as the common 
earth-worms, leeches, the tape- worm, etc. 

32. What are MoUusca f 

(1) Soft bodies without joints or internal skeleton, covered with 
a contractile skin, or mantle. (2) Sometimes the skin is naked, 

10 
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but usually covered with a shell of calcareous material. (3) The 
nervous system consists of three pairs of ganglia around the nelek^ 
or entrance to the alimentary canal, with other ganglia scattered 
throughout the body. (4) The majority are water breathers and 
exist in the ocean. Snails, oysters, and mussels are common types 
of this sub-kingdom. 

33. Give a reprtseTUative of each doss of mollusks, 

(1) Cephalopoda; to this class belong the cuttle-fish, which 
has the power of ejecting a black fluid, which darkens the water 
and screens it from pursuit. It has a spongy, calcareous mass 
within its body, known as cuttle-fish bone, and used for canary 
birds. The devil-fish and the nautilus also belong to this class. 
(2) Gasteropoda, which move by a fleshy disc called the foot, 
and usually covered with a spiral uniyalve shell. The common 
snail is typical. (3) Lamelli-Branclliataf which have bivalve 
shells, the oyster and mussel being typical. (4) Braclltipoda^ 
which have arms coiled up within the shell, a bivalve, being sym- 
metrical, i, e, equal on each side of the hinge. (5) Toniciltaf 
which appear as a gelatinous mass covered with two tunics or 
coats, forming a tube through which the water passes. (6) Polyza^ 
— compound animals, — the individuals inhabiting separate cells, 
but attached to each other and resembling a plant. 

34. Describe the Eehinodermalct, 

They have all the parts arranged around a central axis in fives 
or multiples of five. It includes classes named and represented 
as follows: (1) HolDtlmridsB, sea slugs; (2) Echinoidea, sea 
urchins; (3) Agteroidea, star-fish; (4) Crlnoidea) crinoids, or 
sea lilies. 

35. Describe the CodenteraJUu 

They are animals radiated in structure, but having a distinct 
cavity in the body with walls of two layers of cellular tissue. 
They are represented by the corals and jelly fishes. 

36. Describe the Protozoa, 

This includes all the lowest forms of animals that have not 
been classed with the other sub-kingdoms. They are all small, 
living mostly in the water, and many are microscopic. They have 
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no distinct organs of circulation, digestion, etc., that have yet 
been discovered, although they take food, grow and multiply, and 
many are exceedingly active. 

37. What are Badiaiesf 

The sub-kingdoms Echinodermata and Coelenterata were for- 
merly included in the sub-kingdoms Badiata* 

38. What are bacteria f 

For many years it has been known that some diseases, if not 
all, owed their origin to a form of life that entered the system, 
either by the nostrils or mouth, or by abrasions of the skin. 
These so-called germs develop very rapidly when they meet with 
a favorable habitat. It is not known for a certainty whether they 
are animal or vegetable life, but best authorities consider them 
as vegetable. They are microscopic in size, and in shape are 
circular (cocci), spindle-shaped (bacteria and bacilli), spiral 
(spirilla), and corkscrew-like (spirochasta). To them such dis- 
eases as tuberculosis, Asiatic cholera, yellow fever, diphtheria, 
etc. , owe their origin. 

39. How can you distinguish animal life from vegetable f 

An animal is unable to manufacture albumen from simple com- 
pounds, must have its food prepared for it, and has no cellulose 
wall. 

40. In Biology J whaJt corresponds to the atom in Chemistry^ or to 
the molecule in Physics f 

The basis of all life is the cell. The simplest animals, as the 
Protozoa (which include amoebae, rhizopoda, and infusoria), con- 
sist of a single cell. The Metazoa, or the higher branches, con- 
sist of many individual cells, and are characterized by a division 
of labor with complete co-ordination of parts. Thus in the 
paramecia we find one cell doing all the work attendant to loco- 
motion, prehension, deglutition, digestion, circulation, and excre- 
tion. In the sponge or coral, on the other hand, we find this work 
divided amongst many cells. Just as in the division of labor in 
the business world we obtain better products at less cost, so do 
^e in the animal ^ingdon). 
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PHYSIOLOGY AND HYGIENE. 

1. D^ne Anatomy, Physiology, Hygiene. 

Anatomy treats of the structure of the animal bodj. When ap- 
plied to man it is called Human Anatomy; when applied to the 
lower animals, Comparative Anatomy. 

Physiologry treats of the functions of the various organs. 

Hy^ene treats of the preservation of the body in a state of health. 

2. How cux the bones dassifiedf 

There are about 200 distinet bones in the human skeleton, di- 
vided into bones of the head, trunk, and extremities* As to 
form, they may be classed as long, short, fiat, and irregular. 

The long bones are found in the limbs. They are chiefly concerned in 
locomotion and act as levers. They consist of a shaft of a nearly cylindrical 
form, and two extremities, or heads. The short bones are those which are 
grouped together and united by ligaments for compactness and strength, 
and at the same time allowing a slight degree of motion, such as the bones 
of the waist and ankle. The flat bones are those which are for protection 
to internal organs or for the extensive attachment of muscles. The irregu- 
lar bones are such as can not be classed with any of the others. 

3. What terms are used in describing honesf 

Biaphysis, the main part of a long bone ; apophysis, a portion 
of a bone which projects prominently but which has never been 
separate from or movable upon the main bone; epiphysis, a 
portion which has been developed as a separate piece and after* 
ward joined to the main bone. 

TuberosUies are broad, uneven elevations : tuberdes are small, rough pro< 
jections; spifiea are sharp, slender projections; ridges, lines, are narrow, 
rough, extended elevations. Fossse, groves, fissures, etc., denote depressiona 
The use of the depressions and elevations is to increase the extent of sur 
face for the attachment of muscles and ligaments. 

(148) 
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4. H<w may the bones (^ the head be divided f 

The bones of the head are divided into those of ^the craiiiiuily 
fiiee^ and ear. 

5. Name and locate the bones of the cranium. 

The eraninm consists of 8 bones which are joined together in 
such a manner as to form a kind of box enclosing the brain. They 
are as follows; (1) The occipital, forming the back and lower part 
of the head, resting on the spinal column and perforated with a 
large opening called the foramen magnvm for the entrance of the 
spinal marrow ; (2) the parietalsy two in number, forming the sides 
of the head ; (3) the/nmto/, forming the forehead and brows ; (4) 
the temporals, one on each side, forming the lower part of the side 
of the head; (5) the sphenoid, forming the lower part of the base 
of the skull, articulating with all the other bones of the cranium 
and holding them together ; (6) the ethmoid, a light, spongy bone 
at the anterior part of the base of the skull between the orbits of 
the eyes. 

6. Name and locate the bones of thefaae. 

The face contains 14 bones which form attachments for the 
softer parts. They are: (1) the two nasal, forming the bridge of 
the nose ; (2) two superior maxillary, or upper jaw bones ; (3) one 
inferior maxiUaryy or lower jaw bone ; (4) two m4)lar, or cheek bones ; 
(5) two lachrymal, very small bones at the inner comer of the 
orbits ; (6) two palate, forming part of the roof of the mouth ; (7) 
two inferior turbinaled, scroll-like projections from the superior 
maxillary in the nasal fossae; (8) one vomer, separating the divi- 
sions of the nasal fossse. 

The bones of the ear are very minute, three in number,— the maUus, in- 
cus, and stopes,— situated in a cavity of the petrous portion of the tempoial 
bone 

7. How is the trunk divvied f 

The trunk may be divided into the thorax, the spinal column, and 
the pelvis. The thorax includes: (1) the ribs, 24 in number ar- 
ranged in pairs, joined to the sternum in front and to the spinal 
column at the other extremity, the first seven pairs being united 
to the sternum directly by means of separate cartilages, and called 
true ribsp the next three pairs being indirectly united to the ster- 
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num, called false nhi, the last two pairs not united to the sternum 
and called fioating ribs; (2) the sternum, or breast bone, in the 
adult divided into three portions, the inanvbnum, the gladiolus^ and 
the ensiform appendage; (3) the clavide, or collar bone acting as a 
kind of brace and extending from the sternum to the scapula, be- 
ing more frequently broken than any other bone in the body. 

8. Describe the spinai column. 

The spinal colamn consists of 24 irregular bones called vertebroe. 
In general, each vertebra consists of a body and a posterior arch 
which is composed of two laminse and two pedicles with seven 
processes, four articular , two transverse, and one spinous. Between 
the arch and the body is a foramen, or opening, which, when all 
the vertebrae are put together, form the spinal canal containing 
the spinal cord. 

They are divided into the cervical, dorsal, and lumbar regions. There are 
seven cervical vertebrse, the first articulating with the occipital bone is 
called the aUoi ; the second, which forms the pivot on which the head turns, 
is called the axU ; the seventh is called the vertdmi prominens. 

9. Name and locate the bones of the pelvis. 

The pelvis consists of the sacrum, the coccyx, and the two ifmom- 
inata. The sacrum consists of five solidly united vertebrae, and is 
in reality a continuation of the spinal column. The innominata, 
or hip bones, are very irregular, expanded bones, which afford at- 
tachment to the femur. The cavity which receives the head of 
the femur is called the acetabulum. 

The sacrum is so called because it was anciently ofifered in sacrifloe. 

10. Nam£ and locate the bones of the upper extremities. 

The upper extremities consist of 60 bones as follows: (1) The 
humerus, or long bone of the arm ; (2) the ulna and radius, the bones 
of the forearm ; (3) the carpus, or wrist, has 8 bones arranged in 
two rows ; (4) the metacarpus, or hand, consists of 5 bones articu- 
la ting with the carpus above and the bones of the fingers and 
thumb below ; the bones of the fingers and thumb, called phalanges, 
are 14 in number, three to each finger and two to the thumb. 

11. Describe the bones of the lower extrem.itie8. 

The lower extremities consist of 60 bones as follows : (1) The 
femur, or thigh bone, the longest bone in the body ; (2) the tibia 
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(ghin bone), the largest bone of the leg ; (3) the fibula^ the small- 
est bone of the leg, acting as a kind of brace to the tibia ; (4) the 
pcUeUOf or knee-cap, is in the shape of a chestnut, and lies over the 
heads of the femur and tibia, held in place by strong ligaments ; 
(5) the tanuSf or ankle, consists of 7 bones ; (6) the metatarsus^ or 
foot, 5 bones; (7) the phalanges, or toes, 14 bones. 

12. Whai hone is in the shape of the letter Z7, a/nd whai is its use f 

The 08 hyoideSf or hyoid bone, has no articulations with anj 
other bones. It is located just above the larynx, supports the 
tongue and gives attachment to many muscles. It is in the shape 
of Uie letter U. 

13. What are sesamoid hones f 

Sesamoid bones are small rounded masses of a cartilaginous 
nature until adult life, and are found in tendons which exert 
great pressure upon parts over which they glide. 

The patella is really a sesamoid bone. Others are very small and are 
foand mostly in male individuals of active muscular habit, in the region of 
the thumb, great toe, and sometimes in other parts of the hand and foot. 

f 14. WhaJt are the ligaments f 

- Ligaments are bundles of white fibrous or yellow elastic tissue, 
pliable and elastic, which are connected with nearly all movable 
joints and hold the bones in place, yet allow freedom of move- 
ment 

15. What are synovial membranes, and wJiat do they enclose f 

Synovial membranes are delicate membranous tissues in the 
form of short, wide tubes attached by the open ends to the edges 
of the extremities of bones in the joints. They enclose a fluid, 
synovia, for the lubrication of the joints. 

Bursa are little sacs containing a viscid fluid and are found in the neigh- 
borhood of joints. Their use is to lessen friction of the moving parts. 

16. Describe the mechanical structure of hone. 

All bones are covered except at their cartilaginous extremities 
with a periosteum, which is a thin membrane intimately connected 
with the bone and containing nutrient vessels for the nourishment 
of the bone beneath. The marrow, or medulla, found especially in 
the cavities of long bones^ consists mostly of fat. Bone is made 
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up of two kinds cf tissue visible to the eye, eanceUoWf or spongy, 
and compact tissues, the compact being found on the exterior and 
cancellous on the interior. 

17. i>e8Cf^ ^microscoptestruc^re qf5ond. 

The bone substance (rruUrix) seems to be arranged in layers 
{lameUa) around certain channels which in a cross section appear 
as round and oval openings. In the midst of these lamellse are 
numerous little openings, or cells, arranged in rows around the 
larger openings, which are called Haversian canals. From the 
lacuncBf branching in every direction, are little channels called 
canaMcuU, 

18. Describe the chemical structure of bene. 

The composition of the bones at maturity is about one part 
animal to two parts mineral matter. The proportion varies with 
the age. In youth it is nearly half and hal^ while in old age the 
mineral is greatly in excess. 

By soaking a bone in weak muriate acid, and thus dissolving the mineral 
matter, its shape will not change, but its stiffness will disappear, leaving a 
tough, gristly substance (cartilage), which can be bent like rubber. Mix a 
wineglass of muriatic acid with a pint of water and place in it a sheep's rib. 
In a day or two it will be so soft that it can be tied in a knot. If the bone 
be burned in the fire, thus consuming the animal matter, ihe shape will 
still be the same, but it will have lost its tenacity, and the beautiful, pure- 
white residue maybe crumbled into powder with the fineers. 

By chemical analysis the composition of bone is as follows : 

Organic substance 83.00 

Phosphate of lime 57.00 

Carbonate of lime 8.00 

Fluorid of calcium 1.00 

Phosphate of magnesia 1.00 

100.00 • 

19. How is bone produced f 

Bone is produced by a kind of petrifaction of cartilage, t. e., all 
bone is first in a soft condition, but develops into solid bone by 
deposit of earthy matter. This process is called ossf^ication, 

20. What cause the motions of the body t 

The motions of the body are caused by the contraction of 
bundles of fibers called musdes. 

There are over 500 muscles in the body. They are connected with the 
bones, cartilages, ligaments, and skin, directly or by means of tendom 
(fibrous cords), and covered with thin membranes called faacick. 
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21. What are the forms (f musdes f 

As to form muscles may be: (1) Badiaiedy fibers diverging 
from a point like a fan; (2) penniformy converging to one side of a 
tendon like a feather; (3) bipenn'^ormf converging to both sides of 
a tendon ; (4) fusiforTOf when the fibers converge to both ends ; (5) 
spMncteTf when the fibers run round in a circle. 

22. What are the kinds of muscles f 

As to the mode of action, they are : (1) Extensors, those which 
straighten a part from a bent position; (2) flexorSy the opposite of 
extensors ; (3) oMtustorSf those which move a limb away from the 
body ; (4) addudorSy the opposite of abductors ; (5) pronalorSy those 
which turn or roll a part over so that it lies on its face, as the 
hand turned so as to lie with the palm downward ; (6) supinaiorSy 
the opposite of pronators; (7) sphinctersy those which act like a 
draw-string to close an opening. 

As to posftioii, they may be superficial (near the surface) or deep 
sealed. As to ToUtioii, they are voluntary, involuntary, or mixed. 
As to stmctorey the voluntary muscles are striped, or striatedy and 
the involuntary ones generally unstriped. 

In describing a muscle it is customary to give : (1) Its origin, the more 
fixed or central attachment toward which the force of the muscles is ex- 
erted ; (2) its insertion, the more movable point upon which the force is 
exerted : (3) rekUiona. stating what other organs or parts lie in the immedi- 
ate neignborhood ; (4) actUmSj or use. 

23. How are museHes named f 

Muscles are named: (1) From their form, as DeUoidy Ehomboi- 
dens; (2) from their location, as TUnaliSy Ulnaris; (3) from their 
attachments, as Stemo-eleido'mastoid ; (4) from their use, as Flex- 
orsy Extensors; (5) from number of divisions, as BicepSy Triceps, 

24. Whai is the mechanical construction of muscles f 

In mechanical structure striped muscles, which comprise all 
the ordinary muscles of the trunk and limbs, are made up of a 
vast number of small cylindrical fibers arranged parallel to each 
other and bound together in little bundles by connective tissue. 
These bundles are united into still larger bundles and these again 
into one whole by connective tissue which usually thickens at one 
or both ends to form the tendon. 
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25. What are the general divisions of the Digestive System f 

The DigestiTe System consists of the Alimentary Canal and Ao* 
eessory Organs. The former consists of the mouth, pharjnz, eso- 
phagus, stomach, and intestines. The latter embrace the teeth, 
salivary glands, liver, pancreas, and spleen. 

B^ means of the teeth, tongue, cheeks, and the action of the saHva food is 
vMuHcated and prepared in tne mouth for the further action in the stomach. 
The pharrax is a short, irreg^ular tubular cavity into which the mouth 
opens behind, serving as a portion of the canal from the mouth to the stom- 
ach. It also communicates with both ears, with the nostrils and lungs, by 
passages which open directly into it. The esophagus, or throat, is a long and 
narrow tube, made up of two muscular coats, which terminates in the 
stomach bv the cardiac orifice. It contains a great number of minute 
glands, which secrete an oily fluid when the food is passing through it. 

26. Describe the stonuieh. 

The stomach, the most important organ in the body, is a pear- 
shaped sac, or enlargement of the alimentary canal, where the 
food is dissolved and reduced to chyme. It varies in size, averag- 
ing when moderately full, twelve inches in length (transversely), 
and four inches in breadth (vertically). 

The left extremity is the larger, and is called the greater, or splenic end. 
The entrance of the esophagus is called the cardiac orifice. The opposite 
extremity, or where the digested food passes into the intestine, is called the 
pyloric orifice, 

27. Name the coats of the stomach. 

The walls of the stomach are composed of three COats — the 
serouSf or outer ; the muscular^ or middle ; the mucous, or inner. 

In the middle, or muscular, coat the fibers run at right angles to each 
other, in order that they may contract in the most efficient manner upon 
the contents of the stomach for the purpose of digestion, and forcing the 
contents onward into the duodenum. They also assist in forcing the con- 
tents of the stomach backward in vomiting. In the inner, or mucous, 
lining are situated an immense number of tubular glands which open 
directly into the stomach. 

28. What are the intestines f 

The intestines are the continuation of the stomach. They 
form a long, narrow tube, which, like the stomach, is composed of 
membranous, muscular, and mucous coats. They are divided 
into two parts, viz., the small intestine and the large intestine. 

29. Describe the smaller intestine, 

Th$ duodenum is the first division of the small intestine which 
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receives the contents of the stomach and effects further changes 
upon the food. It is 8 or 10 inches in length. 

The JcJaBuni, the second division of the small intestine, is about seven 
feet in length, and t<^ether with the ileum, the third division, lies coiled 
chiefly in the central part of the cavity of the abdomen. The ileum is 
about twelve feet in length and somewhat smaller in diameter than the 
jejunum. 

30. Describe the larger intesti^ 

The largrer intestine is ahout 5 feet in length and is divided 
into the ccecumy the colon, and the redvm. The coecam is the com- 
-.lencement of the large intestine. The ileum opens into the 
.urge intestine at the junction of the coecum with the colon. The 
colon is divided into three parts, the ascending, transverse, and de- 
xending portions. The terminal part of the large intestine and 
the alimentary canal is the rectum. 

31. Classify artd describe the teethe 

The teeth are thirty-two in all — there heing eight in each half 
(aw, similarly shaped and arranged. In each set of eight, the 
two nearest the middle of the jaw have wide, sharp, chisel-like 
edges, fit for cutting, and hence are called inds&rs. The next cor- 
responds to the great tearing or holding tooth of the dog, and is 
styled the canine, or eye-tooth. The next two have broader crowns, 
with two points in cusps, and are hence termed the bicuspeds. The 
remaining three are much broader, and as they are used to crush 
the food, are called the grinders or molars, 

32. What are temporary, or mUk-teeth t 

We are provided with two sets of teeth. The first, or milk- 
teeth, are only twenty in number, 4 incisors, 2 canine, and 4 mo- 
lars in each jaw. The roots of the temporary teeth become ab- 
sorbed and the crowns drop out as the permanent set push up. 

The middle incisors are usually cut about the age of seven months, the 
others at nine months, the first molars at twelve months, tlie canines af 
eighteen months, and the renudning molars at two or three years of age. 

33. What are permanent teeth f 

At six years, when the first set are usually still perfect, the 
jaws contain the crowns of all the second, except the wisdom- 
teeth. About this age, to meet the wants of the growing body, 
the crowns of the permanent set begin to press against the roots 
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of the milk-teeth, which, becoming absorbed, leave the loosened 
teeth to drop out, while the new ones rise and occupy their places. 

The central incisors appear at about seven years of age, the others at 
eight; the first bicuspeds at nine, the second at ten, the canines at eleven 
or twelve ; the second molars at twelve or thirteen, and the last, or wisdom- 
teeth, are sometimes delayed until the twenty-second year, or even later. 

34. What 18 the strudure of the teeth f 

The wterior of the tooth consists principallj of imfAne^ a dense 
substance resembling bone. The crown of the tooth, whicL is ex- 
posed to wear, is protected by a sheath of enameL This, is a hard, 
glistening, white substance, containing only two and a half per 
cent, of animal matter. The fang is covered by a thin layer of 
true bone {cement). At the center of the tooth is a cavity filled 
with a soft, reddish-white, pulpy substance full of blood-vessels 
and nerves. 

85. How are the teeth set into the jaw f 

The socket is lined with a membrane which forms a soft cush- 
ion. WhUe this is in a healthy state, it deadens the force of any 
shock, but when inflamed, becomes the seat of excruciating pain. 

36. WhaJt causes the decay of the teeth f 

It is commonly caused (1) by portions of the food which become 
entangled between them, and on account of the heat and moisture, 
quickly decompose. Also (2), as the saliva evaporates, it leaves 
on the teeth a sediment, which we call tartar. This collects the 
organic matter, which rapidly changes, and also affords a soil in 
which a sort of fungus speedily springs up. 

37. How may the teeth be preserved f 

Four rules may be laid down, the observance of which will tend 
to the preseryatioii of the teeth : (1) Avoid extremely hot food 
or drink. (2) Avoid extremely cold food or drink. (3) Avoid 
sweet food. (4) Avoid sour food. The teeth should be brushed 
every morning with tepid water, and twice a week with soap and 
powdered orris-root. 

The enamel once injured is never restored, and the whole Interior of the 
tooth is exposed to decay. We should not, therefore, crack hard nuts, bite 
Uiread, use metal tooth picks, gritty tooth powders, or any acid that " sets 
the teeth on edge." 
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38. Ikscnbe (he Salivary Glands, 

The saliva, with which the food is moistened in mastication, is 

furnished bj a set of bodies called saliTary glands, whose office 

it is to separate this fluid from the blood. The salivary glands 

are three in number on each side. The largest of these, called the 

parotid gland, is situated behind the angle of the lower jaw, and 

forward of the external ear. It sends its saliva into the mouth 

through a tube or duct which opens opposite the second molar 

tooth, in the upper jaw. The second pair, the submaxillary glands 

are located on the inner side of the lower jaw, a little forward of 

the angle, on each side. The svbHngual glands are placed beneath 

the mucous membrane, forming the floor of the mouth, on each 

side, near the base of the tongue. 

The saliva secreted by these glands is a dear, somewhat viscid fluid, of an 
alkaline reaction, and consisting mostly of water. 

39. Oive the locaiion and structure of the liver. 

The liver, the largest glandular organ in the body, is located 

mostly in the right side of the abdomen, just below the diaphragm. 

In strueture the liver consists of a mass of lobules held together by 

areolar tissue, among which ramify the porlal vein, the hqxiiic dud, 

hepaiic veins, hepatic artery, lymphatics and nerves. 

The bile is a clear, yellowish, somewhat tenacious fluid, neutral in re- 
action and composed of about 97 per cent, water, with certain characteris- 
tic ingredients, oiJiary saUs and several mineral salts. 

40. What is the pancreas f 

The pancreas is a long, flattened gland, located behind the 
stomach. It is similar in structure to the salivary glands. It 
secretes the pancreatic fluid, which is almost identical with saliva, 
and is emptied into the duodenum through the pancreatic duct. 

41. Whai is the spleen f 

The spleen, located to the left of the stomach, is classified as a 
ductless, or blood gland. It has arteries, veins, and lymphatics, 
but no excretory duct. 

The function of the spleen Is not well determined but it is thought that 
it acts as a kind of reservoir for surplus blood during digestion, and that 
it eflfects some changes in the nature of the blood. 

42. What are the processes in digestion f 

Mastication and insallvation. Th^ food is between the jaw^ 
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bj the action of the tongue and cheeks, and being moistened by 
the saliva is by the grinding action of the teeth reduced to a pulp 
which is now ready for deglutition, or swallowing. It then passes 
into the pharynx and is prevented from going into the larynx by 
the epigloUis over which it glides into the esophagus, which by the 
alternate relaxation and contraction of its circular muscular fibers 
forces it on to the stomach, where it comes in contact with the 
gastric juice, which dissolves the albuminous portions of the food. 
The muscles of the stomach keep up a kind of churning action 
which thoroughly mixes the food and permits the gastric juice to 
come in contact with every part of it. This process is continued 
until the food is converted into chyme, which then passes into 
the small intestines, where it receives the bile and pancreatic 
fluid, also the intestinal juices from the intestinal glands, and it 
is converted into a milky white fluid called chyU, This is taken 
up by the UicteaU and passed into the blood, and thus reaches 
every part of the system where nourishment is needed. 

The waste portions pass along the intestines and are excreted from the 
body. 

43. WhatistheejfectofthescUivaf 

The efiect of the saliva is mainly to change the starch of the 
food into sugar. This change takes place partly in the mouth 
but is continued in the stomach. Besides moistening the food 
and thus aiding in mastication and deglutition, it is an aid to 
taste, for substances to have a flavor must be in a state of solu- 
tion. It also keeps the interior of the mouth moist and prevents 
the disagreeable sensation of dryness. 

44. Whai is thefimetion of ihe bile in digestion f 

The bile, though primarily an excretion, or waste material, 
seems to efiect some changes in the food, especially on the fatty 
material, preparing it for absorption by the lacteals. The pan- 
creatic fiuid has an action similar to the saliva converting starch 
into sugar. 

The bile is of a dark, golden color and bitter taste. About three pounds 
are secreted i>er day. When not needed for digestion it is stored in the gall- 
bladder. 

45. Why is a variety of food essential f 

Yarietj U essential; as m exclusive use of easily digestible foo4 
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will weaken the organs from want of proper exercise, and an ex- 
clusive use of food difficult of digestion will overwork the oigans. 

46. H(yu) shotUd the amount of food vary f 

(1) With age, persons while growing need more food than at 
other times ; (2) iemperaiure, more being required in winter and 
in a cold climate than in summer or in hot climates ; (3) exercise, 
those persons whose occupations demand more muscular exercise 
need more food to supply the waste ; (4) temperamentf persons of 
active temperament needing more than those of a sluggish tem- 
perament; (5) haJbitSf much depends on what persons accustom 
themselves to; (6) mental wndibion, under a depressed state of 
mind the degestive organs do not work so well and a less amount 
of food should be taken. 

47. What are necessary conditions for good digestion f 

Pore air for the lungs, and the skin kept dean are necessary 
to have pure blood, and without pure blood there can be no good 
digestion. A daily attention to the evacuation of the alimentary 
canal is also necessary to pure blood, as the waste matter in the 
intestines if not evacuated will be absorbed and taken into the 
blood, where it becomes an irritant poison. 

48. What are the organs of the Oirculatory System f * 

The eirenlatory system embraces the heart, the arteries^ the veins, 
B,nd the capUlaries. 

49. Describe the heart 

The heart is the engine which propels the blood. It is a hoi* 
low, pear-shaped muscle, about the size of the fist. It hangs, point 
downward, just to the left of the center of the chest. It is en- 
closed in a loose sac of serous membrane, called the pericardium. 
This secretes a lubricating fluid, and is smooth as satin. 

50. Qfwhai do the movements of the heart consist t 

Of an alternate eontraction and expansion. The former is 
called a sya^-to-de and the latter the di-as^-to-le. During the diastole 
the blood flows into the heart, to be expelled by the systole. The 
alternation of these movements constitutes the beating of the 
heart which we hear so distinctly between the fifth and sixth ribe. 
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51. What are the chambers of the hearlf 

The heart is divided into fear chambers. In an adult, each 
holds aboat a wine-glassful. The upper ones are called aaricles* 
the lower ones are termed Tentrides* The auricle and ventricle 
on each side communicate with each other, but the right and left 
valves of the heart are entirely distinct, and perform different 
offices. The left side propels the red blood, and the right the dark. 

52. What is theftmcticn of the aurides and the ventricles, respectively f 

The auricles are merely reservoirs to receive the blood — the 
left auricle, as it filters in bright and pure from the lungs ; the 
right, as it returns dark and foul from the tour of the body — and 
to furnish it to the ventricles as they need. On the other hand, 
the Tentrides force the blood — the left, to all parts of the body ; 
the right, to the lungs — and are, therefore, made very strong. As 
the left ventricle drives the blood so much further than the right. 
It is correspondingly thicker and stronger. 

53. Name and describe (he valves €f the heart. 

At the opening into the right ventricle is a valve consisting of 
three folds or flaps of membrane, whence it is called the tricuspid 
valve, and in the left ventricle, one containing two flaps, and 
named the bicuspid valve. 

These flaps are strengthened like sails by slender cords, which prevent 
their being pressed back through the opening. 

54. What are semi-lunar valves f 

In the passage out from the ventricles are valves, called from 
their peculiar half-moon shape semi4unar valves. Each consists 
of three little pocket-shaped folds of membrane, with their open- 
ings in the direction which the blood is to take. When it sets 
back, they fill, and swelling out, close the passage. 

55. Describe the arteries. 

The arteries are the tube-like canals which convey the blood 
from the heart to nourish the system. They carry only the red 
blood. They are composed of an elastic tissue, which yields at 
every throb of the heart, and then slowly contracting again, keeps 
up the motion of the blood until the next systole. 
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Tbe elasticity of the arteries acts like the air-chamber of a fire engine^ 
vrhich converts the intermittent jerks of the brakes, or pump, into the 
steady stream of the hose nozzle. The arteries communicate with one an- 
other by branches or by meshes of loops, so that if the blood be blocked in 
one, it can pass round through another and so get by the obstacle. 

56. Trace the course of the Arterial System, 

The Arterial System starts from the left ventricle by a single 
trunk — the aorta — which, after giving off branches to the head, 
sweeps back of the chest with a bold curve — the arch of the aorta — 
and thence runs downward, dividing and subdividing, like a tree, 
into numberless branches, which, at last, penetrate every nook 
and corner of the body. 

. The arteries are generally located as far as possible beneath the surface, 
out of harm's way, and hence are found closely hugging the bones or creep- 
ing through safe passages provided for them. They are generally nearly 
straight, and take the E&ortest routes to the parts which they are to supply 
with blood. 

57. Whalisihepulsef 

At the wrist and on the temple we can feel the expansion of 
the artery by each little wave of blood set in motion by the con- 
traction of the heart. In health, there are about seventy-two 
pulsations per minute. They increase with excitement or in- 
flammation, weaken with loss of vigor, and are modified by nearly 
every disease. The physician, therefore, finds the pulse a good 
index of the state of the system and character of the disorder. 

68. What are the veins f 

The Teins are the channels by which the blood returns to the 
heart. They, therefore, carry the dark or venous blood. One set 
of the veins creep along under the skin, where they can be seen, 
as in the back of the hand ; another set accompany the arteries, 
some of which have two or more of these satellites. 

Talyes similar in construction to those already described (see Answer to 
Q^e8ticn 54) are placed at convenient intervals, especially in the lower ex- 
tremities, to guide the blood in its course, and prevent its setting backward. 

59. What are the capillaries f 

The capillaries form a fine net-work of tubes, connecting the 
ends of the arteries with the veins. They blend, however, with 
the extremities of these two systems, so that it is impossible to 

11 



162 HIQH SCHOOL QUESTION BOOK. 

tell just where an artery ends and a vein begins. So closely are 
they p&aced, that we can not prick the flesh with a needle without 
injuring, perhaps, hundreds of them. 

60. What is the ksaer circulationf 

The dark blood from the veins collects in the right auricle, and 
going through the tricuspid valve, empties into the right ventri- 
cle. Thence it is driven past the semi-lunar valves, through the 
pulmonary artery, to the lungs. After circulating through the 
fine capillaries of the air-cells, it is returned bright and red, 
through the pulmonary veins, to the left auricle. 

61. What is the greater drculationJ 

From the left auricle, the blood is forced past the bicuspid valve 
to the left ventricle ; thence it is driven through the semi-lunar 
valves into the great aorta, the main trunk of the arterial system. 
Passing through the arteries, capillaries, and veins, it returns 
through the venx oaixe, ascending and descending, gathers again in 
the right auricle, and so completes the *' grand round " of the body. 
Both of these circulations are going on constantly, as the auricles 
contract and the ventricles expand simultaneously, and vice versa. 

It has been estimated that a portion of the blood will make the tour of 
the body in about twenty-three seconds, and that the entire mass passes 
through the heart in from one to two minutes. 

62. How is the heat of the body distributed t 

The natural temperainre— about 98°-— is maintained by the 
action of the oxygen within us. The heat thus produced is dis- 
tributed by the circulation of the blood. 

Thus the arteries, veins, and capillaries form a series of hot-water pipes, 
through which the heated liquid is forced by a pump— the heart— while the 
heat is kept up, not by a central furnace and boiler, but by a multitude of 
little fires placed here and there along its course. 

« 

63. How is the temperaiwre cf the body regulated f 

By means of the pores of the skin and the mncong membrane 
in the air-passages. When the system becomes too warm, the 
blood-vessels on the surface expand, the blood fills them, the fluid 
exudes into the perspiratory glands, pours out upon the exterior, 
and by evaporation cools the body. When the temperature of 
the body is too low, the vessels contract, less blood goes to the 
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surface, the perspiration decreases, and the loss of heat by evap- 
oration diminishes. 

64. What of the changes going on in the body f 

The scales of the epidermis are constantly falling off and being 
replaced by fresh cells from beneath. On the continuance of this 
interchange depends our health and vigor. The more rapidly this 
change goes on, and fresh, vigorous tissue takes the place of the 
old, the more elasticity and strength we possess. 

There is a belief that our bodies change once in every seven years. 
From the very nature of the case, the rate must vary with the labor we i>er- 
form, the organs most used altering oftenest. To use a homely simile, our 
bodies are Uke the Irishman's knife, which, after having had several new 
blades and at least one new handle, was yet the same old knife ais ever. 

65. What organs are termed the ^^ Tripod of Life " / 

Death is produced by the stoppage of the action of any one of 
the three organs — the heart, the lungs, or the brain. They have, 
therefore, been termed the ** Tripod of Life/' 

•* Our brains are seventy-year clocks. The Angel of Life winds tnem up 
once for all, then closes the case, and gives the Kev into the hand of the 
Angel of tne Resurrection. Tic-tacl tic-tac! go the wheels of thought: 
our will can not stop them, they can not stop themselves ; sleep can not 
stop them ; madness only makes them go faster ; death alone can oreak into 
the case, and seizing the ever-swinging pendulum, which we call the heart, 
silence at last the clicking of the terrible escapement we have carried so 
long beneath our wrinkled forehead."— Oliver Wendell Houoes. 

66. Describe the Lymphatie Vessels, 

They resemble small veins in their general structure, but carry 
a transparent fluid instead of blood. They are closely interlaced 
with the blood capillaries {see Answer to Question 61), Their valves 
are more numerous than those of the veins, and the small tubes 
show but little disposition to unite, often running parallel with 
each other, in clusters, for some distance. 

67. What is the function cf the lymphatics f 

They are chiefly employed in taking up and conveying to the 
blood vessels the waste matter resulting from the constant wear 
of the tissues. 

They all communicate with the venous side of the circulation, so that 
the blood with which the lymphatic circulation is mingled is not sent out 
Into the general circulation till it has been purified in the lungs. In brain, 
tendon, cartilage, or bone the office of the lymphatics is probably per- 
formed by veins. The lacteals, in their general character and work, very 
much resemble lymphatics. 
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68. What 18 lymph f 

Ljmph is a thin, colorless liquid, gathered up by the lymphat- 
ics. While passing through the glands, it undergoes some pro* 
cess of preparation not well understood, and is then returned to 
the circulation. 

69. How may an animal live upon its own flesh f 

Animals which hibernate are supported during the winter by 
the fat which their absorbents carry into the circulation from the 
extra supply they have laid up during the summer. In famine 
or in sickness a man unconsciously consumes his own flesh. 

70. WhaJL is the structure of the shin f 

The skin is a tough, thin, close-fitting garment for the protec- 
tion of the tender flesh. Its perfect elasticity beautifully adapts 
it to every motion of the body. 

What we commonly call the skin is only the cuticle or covering of the 
cutis, or true skin. The true skin, or dermis, is full of nerres and blood 
vessels, while the cuticle, or epidermis^ neither bleeds nor gives rise to pain, 
neither suffers with heat nor feels the cold. 

71. What are hair and the nails f 

They are modified forms of the cuticle, or epidermis 

72. What is the structure of the hair f 

The outside of a hair is hard and compact, and consists of a 
layer of colorless scales, which overlie one another like the shin- 
gles of a house; the interior is porous, and probably conveys the 
liquids by which it is nourished. 

Each hair grows from the surface of a tiny bulb by the constant forma- 
tion of new cells at the bottom. The hairs themselves are destitute of feel- 
ing. Nerves, however, are formed in the hollows in which the hair is 
rooted, and so one feels pain when it is pulled 

73. What is the function of the hair f 

It is a protection from heat and cold, and shields the head from 
blows. 

74. What is the function of the naUs f 

They protect the ends of the tender finger and toe, and give us 
power to more firmly grasp and easily pick up any object we may 
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desire. They enable us to perform a hundred little, mechanical 
acts which else were impossible. 

The nail is firml v set in a groove (matrix) in the cuticle, from which it 
grows at the root in length and from beneath in thickness. 

75. What is mucous membrane f 

At the edges of the openings into the body, the skin seems to 
stop and give place to a tissue which is redder, more sensitive^ 
more liable to bleed, and is moistened by a fluid, or mucous as it is 
called. 

Erery part of the body is contained in a kind of double bag, made of the 
tough skin on the outside, and the tender mucous membrane on the inside. 

76. DefiTie secretion. 

Secretioii is the separation from the blood by means of glands, 
certain materials which are in a more or less liquid condition. In 
some cases glands separate a material which is a mere waste and 
must be thrown out of the system. This act is called excretion* 

The terms secretion and excretion are used to denote the products separated 
as well as the act of separation. Some liquids, as the bile, seem to partake 
of the nature of both a secretion and an excrotion. 

77. WhoLt are oU glands f 

They are clusters of tiny sacs which secrete an oil that flows 
along the duct to the root of the hair, and thence oozes out on the 
cuticle. These keep the skin soft and flexible. 

78. What are perspiratory glands f 

They are fine tnbes about -^ of an inch in diameter, and a 
quarter of an inch in length, which run through the cutis, and 
then coil up in little balls. 

They are found in all parts of the body, and in almost incredible num- 
bers. The mouths of these glands—" pores," as we commonly call them— 
may be seen with a pocket lens along the fine ridges which cover the palm 
of the hand. 

79. What is the consistency of perspiration t 

From the perspiratory glands there constantly passes a Tapor, 
forming what we call the insensible perspiration. Exercise or 
heat causes it to flow more freely, when it condenses on the sur- 
face in drops. The perspiration consists of about ninety-nine 
parts water and one part solid matter. 
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80. Whob are the organs of the respiratory system f 

They are primarily the longs, assisted by the larynx^ trachea^ 
diaphragm^ and the ribs and muscUs of the thorax* 

81. Describe the position and shape <^ the lungs. 

The Inngns are two in number, one in each side of the cavity of 
the thorax, and separated from each other by the mediastinum. 
Each lung is of conical form, the apex extending a little above 
the level of the first rib and the base resting on the convex sur- 
face of the diaphragm. 

The external surface is smooth, oonvex and corresponds in form to the 
interior of the cavity of the thorax. The internal surface, or that next the 
mediastinum, is concave. 

82. What are the respective peculiarities of the lungs t 

The right lung is the larger ; broader on account of the heart 
being nearer the left side, about an inch shorter because of the 
diaphragm rising higher on that side to make room for the liver, 
and is divided by fissures into three lobes ; the left lung has only 
two lobes. 

83. What is the structwe cf the lungs f 

The structure of the substance of the lungs is that of a light, 
porous, spongy, and elastic body, invested with a double cover- 
ing — the pleura — one layer being attached to the lungs and the 
other to the walls of the chest. It secretes a fluid which lubri- 
cates it, so that the layers glide upon each other with perfect ease. 

The lungs are lined with mucous membranes, exceedingly delicate and 
sensitive to the presence of anything except air. 

84. Describe the larynx. 

The larynx is a small muscular box, placed just behind the 
tongue, and at the top of the windpipe. The opening into it from 
the throat is called the glaUiSf and the cover, the epiglottis. 

On each side of the glottis are so-called vocal cords. They are not really 
cords, but merely elastic membranes projecting from the sides of the box 
across the opening. Different tones of voice are produced when the cords 
are short, tieht, and closely in contact ; the lower by the opposite condi- 
tions. Loudness is regulated by the quantity of air and force of expulsion. 

85. Describe the trachea. 

The trachea^orwindpipey is a cylindrical tube made up of car* 
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tilaginons rings connected by membrane. At the lower end the 
trachea divides into two branches^ called the right and left brtm- 
eki. These subdivide into the small bronchial tubes, which ram- 
ify through the lungs like the branches of a tree, the tiny twigs 
of which at last end in clusters of cells so small that there are 
600,000,000 in all. 

86. Ikscnbe the diaphroffm. 

The diaplura^m is a strong muscle separating the chest from 
the abdomen, thus forming the floor of the chest. By its contrac- 
tion and relaxation, assisted by the muscles of the chest and ab- 
domen, the thoracic cavity is alternately enlarged and diminished 
in size. 

87. WhcUis inspiratianf 

When we draw in a full breath, we straighten the spine and 
throw the head and shoulders back, so as to give the greatest ad- 
vantage to the muscles. At the same time the diaphragm de- 
scends and presses the walls of the abdomen outward. There- 
upon, the elastic lungs expand to occupy the extra space, while 
the air, rushing in through the windpipe, pours along the bron- 
chial tubes and crowds into eveiy cell. 

88. What is ei^ration t 

When we expel the air from the lungs, the operation is reversed. 
We bend forward, draw in the walls of the abdomen, and press 
the diaphragm upward, while the ribs are pulled downward, thus 
forcing the air outward. 

89. Me/niwii some modifiocUiom of the hreath, 

Sighingf a prolonged inspiration, followed by an audible ex- 
pression; eonghing, a violent expiration in which the air is 
driven through the mouth ; sneezing differs from coughing, the 
air being forced through the nose ; snoring, a sleeping accompa- 
niment, in which the air passes through both nose and mouth. 
Langhing and crying are very much alike, the expression of the 
face being necessary to distinguish between them. Hiecongh is 
caused by a contraction of the diaphragm and a constriction of 
the glottis. Tawnin^y or gaping, is like si|^hing. 
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90. WhatistheefipaeUy of ihebmgsf 

For a man of mediam height the contents of the lungs are about 
330 cubic inches, or eleven pints of air. 

91. What is the action of the air in the lungs f 

In the delicate cells of the lungs the air gives up its oxygen to 
the blood, and receives in return carbonic acid gas and water, 
foul with waste matter which the blood has picked up in its cir- 
culation through the body. The blood, thus purified and laden 
with the inspiring oxygen, goes bounding through the system, 
while the air we exhale carries off the impurities. 

92. What is the evil effect (/ re-breaihing the air f 

Our breath is air robbed of its vitality, and containing in its 
place a gas,— carbonic acid, — which is fatal to life, and effete 
matter which is disagreeable to the smell, injurious to the health, 
and may contain the germs of disease. 

When we re-breathe air, we take back into our bodies that which has 
just been rejected. The muscles become inactive; the heart acts slowly; 
the blood stagnates ; the food is undigested ; the brain is clogged. 

93. Describe the nervous system. 

The nerTons system, comprising the primary organs of sensa- 
tion, is divided into the cerebro-spinal center, the ganglia, and 

nerves* It is frequently considered also as composed of two sys- 
tems, the cerdiro-spinal system and the sympathetic or ganglionic system. 

94. Of what is the cerebro-spinal ceTUer composed f 

It is Composed of the eneephalon and the spinal cord* The 
encephalon, or brain, is composed of the eerdyrvm^ the cerMUvm, 
the pons varolii^ and the medvUa oblongata, 

95. What is the weight of the brain f 

The brain occupies the entire cavity of the cranium and weighs 
on an average, in the adult male, 49} oz.; in the female, 44 oz. 

The brain of an idiot rarely weighs over 23 oz. Cuvier*s brain weighed 
over 64 oz., Dr. Abercrombie's 63 oz. The human brain is relatively larger 
than that of any otlier animal, and absolutely larger than any other except 
that of the elephant and wha|e. 



.^ 
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96. What is the cerebrum f 

It is the largest division of the brain, resting in the anterior 
and middle portions of the base of the cranium. It is ovoid in 
form, and is divided into two lateral hemispheres, right and left. 

The enter surface is thrown into folds, or convclviions, separated from 
each other by depressions called vuJLci. They are more numerous and deeper 
In individuals of Intellectual power, and as we descend in the scale of ani- 
mal life they become less complex, until the lowest orders of mammalia are 
reached, where they disappear entirely. 

97. Whai is the cerebellum f 

The cerbbellum, or little brain, lies in the back and lower part 
of the cranium beneath the posterior part of the cerebrum. It is 
about one-eighth the size of the cerebrum ; is oblong in form, and 
is divided into two hemispheres by deep notches in front and be- 
hind. 

98. What is the pons Varolii f 

The pons Yarolii, or middle brain, lies between the hemispheres 
of the cerebrum, and forms a connection between the cerebrum, 
cerebellum, and medulla oblongata. 

; 99. What is the medulla oblongata f 

It is really the upper enlarged part of the spinal cord. It ex- 
tends from the pons Varolii to the spinal cord, which begins at 
the upper part of the atlas. 

100. What is the strv/stare or appearance of the brain f 

There are, in the cerebrum, two masses of white matter, one in 
each hemisphere ; the white matter is surrounded by a border of 
gray matter. In the central part of each hemisphere of the cere- 
bellum is a mass of white matter which sends out plates which 
are covered with gray matter, the whole presenting the appear- 
ance of the leaves and branches of a tree, hence called arbor vitce. 
The pons Varolii consists of alternate layers of transverse and 
longitudinal white fibers intermingled with gray matter. The 
structure of the medulla oblongata is similar to that of the spinal 
cord. 

101. What is the spinal cord t 

The spinal eord is a long cylinder of nervous matter contained 
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in the spinal canal and extending from the occipital bone to the 
lower body of the first lumbar verUhra. It consists of white and 
gray matter like that of the brain, but differently arranged. 

The white matter is on the outside, the gi^y in the center. It is covered 
with a continuation of the same membranes which invest the brain. 

102. What are the nerws t 

The nerves may be considered as extensions of the brain and 
spinal cord, like the branches of a tree. They are given from 
the cranial nerves of the brain, and from the spinal nerves of the 
spinal cord ; there is also the sympathetic nerve which seems to 
be a kind of system itself. A ganglion is a small knot, or mass 
of nervous matter. 

103. What are the names and uses of (he cranial nerves f 

The names and uses of the cranial nerves are as follows : 

Olfactory, the nerve of smell. 

Optic, the netve of sight. 

Motor ocnli, the nerve of motion to the eye. 

Troclilear, or Fatlietic^ a nerve of motion. 

Trifacial, or Trigeminns, or nerves of common sensation in 

the face, eyes, nose, teeth, and jaw. 

Abdncens, a nerve of motion distributed to the muscle of the 
eye. 

Fortio-dara, or Facial, and Fortio-moUis, or Auditory; 

nerves of the face and of the ear, respectively. 

Glosso-pharyngeal, or nerve of motion and taste. 

Pnenmogastric, or nerve of voice, respiration, and vital organs. 

Spinal accessory arises from the spinal cord, enters the skull, 
and is connected with the pnenmogastric. 

Hypoglossal, or motor nerve of the tongue. 

104. What are the spinal nerves f 

The spinal nerves issue from the spinal cord through apertures 
provided for them in the backbone. Each nerve arises by two 
roots ; the anterior is the motory, and the posterior, the sensory 
one. 

105. What is the sympatheiie nervef 

It consists of a series of ganglia, connected together by inter- 
vening cords, extending on each side of the vertebral column. 
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It Is so called from the opinion entertained that through it la produced a 
sympathy between the affections of different oigans. 

106. What 18 the structure of the nenies f 

The nerves are composed of bundles of fibers, which are called 
Ifuniculi, and are inclosed in a fibrous sheath, the perineurium ; the 
funiculi being separated from each other by an investing fibrous 
membrane, formed by reflections inward of the perineurium. 

107. What is the function of the nervous system t 

Its function is to exercise guidance and control over the other 
parts of the body. 

108. ' WhaJt is reflex action f 

A ganglion is capable of receiving an impression, and of send- 
ing back or reflecting it so as to excite the muscles to action. This 
is done without the consciousness of the mind. Thus we wink 
involuntarily. We start at a sudden sound. We jump back 
from a precipice before the mind has time to reason upon the 
danger. 

109. What are the uses of reflex action t 

We breathe, stand erect, walk, eat, digest, etc., without a con- 
sciousness of effort. If we were obliged to attend to every breath, 
every pulsation of the heart, every wink of the eye, our time 
would be wasted in keeping alive. An act which at first demands 
all our thought soon requires less, and at last becomes mechani- 
cal, that is, reflex. 

110. What are the organs of special sense f 

They are the eye, the ear, the sensitive papillae of the skin, the 
tongue, and the nose. 

111. What is the form and structure of the eyef 

The eyeball is in the form of a sphere which has a segment of 
another sphere engrafted upon it, making its antero-posterior di- 
ameter longer than its transverse diameter, the latter being about 
one inch, the former a line longer. 

The eyeball is composed of several coats, or tunics, which in- 
close certain refracting media, or humors. The first, or outer 
tunic, IB composed of the sclerotic and cornea. The second, or 
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middle tunic, is composed of the choroid, iris, and ciliary pro- 
cesses.' The third tunic is the retina. The humors are the aqueous, 
the crystalline lens and its capsule, and the vitreous. 

112. Describe the sclerotic coaL 

The sclerotic coat of the eye is firm and unyielding and serves 
to maintain the form of the eyeball. It is of a white color and 
very smooth outside except where the muscles are inserted. 

113. Describe the cornea. 

The cornea is the transparent part of the external tunic which 
projects from the main part of the eyeball and forms about one- 
sixth of the surface of the ball. It appears to fit into the sclerotic 
coat as a watch crystal does in its case. 

114. Describe the choroid coat. 

The choroid* coat is a thin, vascular, dark-colored membrane, 
which lines the inside of the sclerotic coat. It is pierced behind 
by the optic nerve and extends forward as far as the cornea. 

115. What are the cUiary processes t 

The ciliary processes are foldings of the choroid at its anterior 
margin. 

116. Whaiis the iris f 

The iris is a fibro-muscular curtain with a circular perforation 
in its center, called the pwpUy which is susceptible of great varia- 
tion in size. The iris is of various colors in different individuals. 
It is what gives color to the eye. 

The muscular fibres of the iris are of two kinds, circular and radiating, 
and by their alternate contractions and relaxation the pupil is diminishea 
and enlarged. 

117. What is the retina f 

The retina is really an expansion of the optic nerve. It is 
composed of three layers: (1) the external or columnar, com- 
posed of columnar rods, arranged perpendicular to the surface, 
among which are interspersed cone-like bodies ; (2) the middle or 
granular layer; (3) the internal, or nervous layer. 

In the center of the retina is the yellow spot, or mactda ItUea, The point 
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where the optic nerve enters the coats project a little beyond the surface of 
the retina and is destitute of nerve elements and is called the blind spot. 

118. What is the aqueous humor t 

The aqneons humor is a clear, colorless fluid coutained in the 
space between the crystalline lens and cornea. 

119. WhcdiilhecrytiaUmelefMf 

The crjstalline lens is a transparent body, convex on both 
sides but flatter on the the anterior side. It is made up of layers 
arranged like the coats of an onion. 

120. Whai is the mtreofus humor t 

The Titreons humor is a clear, colorless fluid, albuminous, and 
of the consistence of thin jelly. 

121. WhaJt are the appendages of the eye f 

The eyelids, the eyebrows, the conjunctiva, and the lachrymal 
apparatus. 

The conjunctiva is the mucous membrane of the eye, lining the eyelids 
and reflected over the front part of the eyeball. 

The lachrymal apparatus consists of (1) the lachrymal gland, which se- 
cretes the tears and is located in the upper and outer comer of the orbit ; 
(2) the excretory ducts which carry the tears from the gland to the surface 
of the eyeball ; (3) the lachrymal canals which collect the tears at the inner 
corner of the eye and empty them into (4) the lachrymal sac, from which 
they are conducted into the nose through the (5) nasal duct. 

122. Whatf respectively, causes near-sightedness and far-sightedness f 

. If the eyeball is too much rounded the rays of light are brought 
to a focus too soon and the person is said to be short-sighted, or 
near-sighted. If too much flattened the rays are not brought to a 
focus soon enough, and the person is far-sighted. 

Near-sightedness (myopia) prevails among young persons, and far-sight- 
edness (presbyopia) among old persons. Spectacles correct the defects by 
changing the focus of the rays of light. 

123. Whaiy respectively f causes " cross-eye " and " wall-eye " f 

The eyeball is moved by certain muscles. If those which turn 
the eye inward are too short, the person is ** cross-eyed," or has 
convergent strabismus ; if the muscles which turn the eye outward 
are too short he is '' wall-eyed," or has divergent strabismus. 
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124. (Jf what does the external ear consist f 

The external ear consists of : (1 ) a projecting portion composed 
of cartilage and skin called the prima^ or awride ; (2) the meottif 
oudttorius, or tube which leads to the middle ear. 

125. Whal is the tympanum^ or middle ear f 

m 

The tympanmn is a small, irregular cayitj in the petrous por- 
tion of the temporal bone, is lined with mucous membrane, com- 
municates with the pharynx by means of the Eustachian tube, 
and is separated from the external ear by the membrana tympani, 
or drum of the ear. 

126. Whaiisthelabyrinih, or internal ear f 

The labyrinth consists of: (1) the vestibuUf a cavity which com- 
municates with the other parts of the internal ear and with the 
tympanum ; (2) the semi-dreular eanalSf three bony channels which 
communicate with the vestibule ; (3) the eochka^ a cavity in the 
form of a snail shell and filled with a fluid. 

127. How do we hear f 

The waves of air strike upon the tympanum, this vibrates, and 
sends the motion along the chain of bones in the middle ear to 
the fluids of the labyrinth, where the auditory nerve receives the 
impression and translates it to the brain as sound. 

128. What purpose does the Eustachian tube serve f 

It serves to maintain an equilibrium of pressure between the 
external air and that within the tympanum, and to serve as an 
exit for the secretions of that cavity. 

129. What is the tongue f 

The tongne is the organ of taste. It is a muscular organ cov- 
ered with a mucous membrane analagous to the skin. It contains 
numerous papillae, covered with epithelium. 

130. Describe the nose. 

The nose is the organ of smell and is also concerned in respi- 
ration. The bridge of the nose is formed of the two nasal bones, 
but the larger part of the frame work is made up of cartilage. 
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The cartilage which separates the nostrils in front is called the 
septum. 

The whole of the interior of the nasal cavities, or passages, is covered 
with a mucous membrane called Schneiderian membrane. The olfactory 
nerve ramifies in that part of the Schneiderian membrane lining the nasal 
passages. 

131. Whai 18 the nature of touch f 

The nerves of touch are spread over the whole body. It is 
most delicate, however, in the point of the tongue and tips of the 
fingers. The surface of the skin is covered with minute conical 
projections called papillas* Each of these contains its tiny nerve- 
twigs, which receive the impression and transmit it to the brain, 
where the perception is produced. 

This sense may be educated to a great degree and is more particnlarly 
acute in those who have lost their sight 

132. Of what does modem Hygiene consist f 

In careful attention to all of one's habits of life, diet, exercise, 
sleep, and the care given to cleanliness in all its forms in order 
to avoid bacterial infection. 

133. WTuxt is the proper hygiene of diet f 

It consists in eating the right amounts of the right foods. For 
example, the food-stufb are of three classes — ^Proteids (meats, 
eggs, etc.), Carbohydrates (sugars and starches), and Fats; when 
these three food-stuffs are combined in the right proportions we 
have resulting the most appetizing combinations. To illustrate : 
bread and butter, or pork and beans, or crackers and cheese. The 
proportions here make these most nutritious, and best suited to 
feeding the cells and tissues of the body. 

As two-thirds of the body-weight is water, much water is also 
needed, and it is really a food. 

134. State some facta relating to the hygiene of exercise. 

Exercise stirs up the cells of the body to greater activity, makes 
the brain work more clearly, and the liver secrete more actively. 
Exercise in the fresh air is particularly good, as it means a greater 
absorption of oxygen by the lungs, and a greater distribution of 
it through the circulation. 



SECTION IX. 

SCIENCE OF ARITHMETIC. 

1. D^me guaniity. 

Qnantity is the amount or extent of that which may be' meas- 
ured ; it comprehends number and magnitude. 

The term miarUUy is also conventionally applied to symbols used to rep- 
resent quantity. 

2. Meaning of number f 

Nnmber is quantity conceived (thought of ) as made up of parts, 
and answers the question, " How many ? " 

Thus, a distance is a quantity ; but. if we call that distance 5, we con- 
vert the notion into number by indicating that the distance under consid- 
eration is made up of parts. 

3. What ia discontinuous number f 

Discontinnons number is number conceived as made up of finite 
parts ; or it is number which passes from one state of value to 
another by the successive additions or subtractions of units of 
appreciable magnitude. 

4. What is continuous number f 

Continnons number is number which is conceived as composed 
of infinitesimal parts ; or it is number which passes from one state 
of value to another by passing through all intermediate values, 
or states. 

Number, as considered in Arithmetic, is Discontinwrns Number. Thus 5 
grows till it becomes 9, by taking on additions of units of some conceivable 
value. Thus time affords one. It grows by imperceptible increments (ad- 
ditions). These inconceivably small parts, by which time is actually made 
up, we call infinitesimals ; and numoer, when conceived as made up of 
such infinitesimals, we call €ontinnouB Number. 

(176) 
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5. Name the three brariches of the Science of Nvmber, 

Arlthmetie, Algebra, and the Calculus* 

6. D^ne Arithmetic, 

Arithmetic is the elementary branch of the Science of Num- 
bers. 



A more complete definition of Arithmetic is: Arithmetic treats of Dia- 

Number— ot its nature and propei , 

combining and resolving it, and of its application to practical affairs. 



eontinuous Nuniher—ot its nature and properties, of the various methods of 



7 What are the leading topics of Arithmetic f 

(1) Notation, i. e., methods of representing number, as by the 
Arabic characters, 1, 2, 3, 4, etc., or by letters, as a, 6, m, n, x, y, 
etc. 

(2) Properties of Numbers, or, deductions from the methods 
of Notation. 

(3) Reduction, as from one scale to another, from one denom- 
ination to another, from one fractional form to another, or, in 
short, from any one form of expression to another equivalent 
form. 

(4) The various methods of combining number, as by addition, 
multiplication, and involution. 

(5) Resolving number, as by subtraction, division, and evolu- 
tion. 

Also all the above processes as effected by the use of any notation, and 
upon integral or fractional discontinuous numbers of any kind. 

8. What is a Proposition f 

A Proposition is a statement of something to be considered or 
done. 

" The product of the divisor and quotient, plus the remainder, equals the 
dividend " is an example of Arithmetical proposition. 

9. What is a Theoremf 

A Theorem is a proposition which states a real or supposed 
fact, whose truth or falsity we are to determine by reasoning. 

" If the same quantity be added to both numerator and denominator of a 
proper fraction, the value of the fraction will be increased," is a theorem. 

12 



178 HIGH SCHOOL QUESTION BOOK. 

10. What is a Demonstration f 

A Demonstration is the coarse of reasoning by means of wliich 
the truth or falsity of a theorem is made to appear. 

A demonstration is often called proqf. 

11. W hat is an Axiom f 

An Axiom is a proposition which states a principle that is so 
simple, elementary, and evident, as to require no proof. 

Thus, *'A part of a thing is less than the whole of it," is an example of ao 
axiom. 

12. WhaiisaBvblemr 

A Problem is a proposition to do some specified thing, and is 
stated with reference to developing the method of doing it. 

U. What is a Bute f 

A Bole is a formal statement of the method of solving a gen- 
eral problem, and is designated for practical application in solv' 
ing special examples of the same class. A rule requires a demon-' 
stration. 

14. What is a Solution f 

A Solution is the process of performing a problem or an exam- 
ple. It should usually be accompanied by a demonstration of 
the process. 

15. D^ns a System of Noiatiof^, 

A System of Notation is a system of symbols by means of 
which quantities, the relations between them, and the operations 
to be performed upon them, can be more concisely expressed than 
by the use of words. 

In mathematics, as now studied, two sets of symbols are used to present 
number, quantity, viz., the Arabic SymboU, 0, 1, 2, 8, 4, 5, 6, 7, 8, 9, called fig- 
ures, and the Ckmnum Letters, o, b. c, d, as, y, z. 

The Roman method, by means of the seven capital letters, I, V, X, L, C. 
D, M, is not now used for computing, but only for marking the number of 
a chapter, section, or page of a book, or for some similar purpose. 

• 

16. What is a Unitf 

A Unit IB one. 

Tke character is called Zero, or Cipher^ and the otlier nine are called 
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Digits. Their respective names and significations are one, two, three, fowr, 
flute, MX, seven, eight, nine, 

17. What 18 a Dedmcd System nf Notation f 

It is a system of grouping numbers into tens^ and representing 
the number of groups by a digit, and the character of the group 
by the place of the digit. 

Thus 10 units are grouped into 1 ten, 10 tens into 1 hundred, 10 hundreds 
into 1 thousand, etc. These groups are called Orders, and a group of three 
orders is called a Period. 

18. What are the primary orders and the periods f 

UnitS) TenSy Hnndreds; the periods are named UnitSs Tlioii- 
sands. Millions, Trillions, Quadrillions, QnintiUions, Sex- 
tillions, Septillions, Octillions, Nonillions, Decillions, Unde- 
eillions, Dnodecillions, etc 

This method of making the periods consist of three figures each is pecu- 
liar to the French and Americans. The English and other European 
nations make six-figure periods. In pointing off for convenience of read- 
ing, these nations place the commas just as we do, but read two ot 
the groups thus formed as a period. Thus the six-figure method of reading 

7,685, 432,702, 643,752 to be read 7.685 billion, 432.702 million, 648,752 ; whereas 
we read it, 7 quadrillion, 685 trillion, 432 billion, 702 million, 643 ttiousand, 
762. 

19. Meaning of Radix f 

The Radix is the number which it takes of one order to make 
one of the next higher; thus the radix of the common system o) 
notation is 10. 

20. Meaning oj Scale f 

The Scale is the law of relation between the successive orders. 

The scale in Simple numbers has uniform steps, each one being 10; in 
Compound numbers the scale is usually irregvJUir. 

21. Name the Laws oj the Arabic System of Notation, 

They are as follows : 

(1) That each digit, in itself, always represents the same num- 
ber of units. 

(2) That the order of these units (or of the digit) depends upon 
the place the digit occupies, reckoning to the left or right froi^ 
unite order. 
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(3) That the sum of the values thus represented is indicated 
by any succession of figures. 

(4) That the has no value, in itself, but is used to mark va- 
cant orders. 

In any system the number of cliaracteis needed including 0, is the samt 
as the radix. 

We can readily oonstrnct a system with any radix, as a Binary (radlc 2), 
a Ternary (radix 8), Quaternary (radix 4), Quinary (radix 6), Senary (radix 6), 
Septenary (radix 7), Octenary (radix 8), Nonary (radix 9), Undenary (radij( 
U), Duodenary (radix 12), etc. {See also Question 88. ) 

22. What are the primary laws of the Literal Notation f 

(1) Any letter may be used to represent any number, provided 
it always means the same number in the same exercise or problem. 

(2) When letters representing numbers are written side by side, 
as in a word, their product is indicated. 

(3) A number represented by Arabic characters written in con- 
nection with letters is subject to the same law as the letters ; i. e., 
it is to be taken as one of the factors making up the entire num- 
ber. 

Thus a may represent any number, and b any other number, and if we 
write them thus, ab, the meaning is that the number represented by a is 
multiplied by the number represented by &. If a is used tor 6, and b for 15, 
Ob is 6X15, or 90. 

23. D^ne a monomial, a binomial^ a trinomial, a polynomidL 

An expression like 7ax, without any other joined with it by the 
signs -j" or — ^, is called a Temi) or a MonomiaL If there are 
^100 such terms joined together by either of the signs -f or — , the 
two taken together are called a Binomial^ as G&r -f 2a^, or lOx — 
2ay, If three terms are joined in this way it is called a Trino- 
mialy as Zay — 2a& -f 21a;. Any expression consisting of more 
than one term is, in general, called a Polynomial* 

24. WhoA is the Primary TJnU of Simple Numbers f 

The Primary Unit of Simple Numbers is 1 of the units order; 
and the higher orders are tens, hundreds, thousands, ten-thousands, 
hundred-thousands, etc. The lower orders are tenths, hundredths, 
thousandths, ten-thousandths, hundred-thousandths, millionths, 
ten-millionths, etc. 

25. Show the use of the Decimal Point. 

When higher and lower orders of Simple Numbers are written 
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together, a period (*) is written at the right of units order to 
indicate its place. This period is called the Decimal Point* 

HIGHEB OBDEBS. LOWER ORDEBS. 
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26. ^ame <A6 Standard Umt8 in Compound Ntmben^ 

(1) In Measures of Extension, the Yard* 

(2) In Liquid Measure, the Wine Gallon* 

(3) In Dry Measure, the Winchester BnsheL 

(4) In Weight, the Troy Ponnd. 

(5) The Unit of Time is the Mean Solar Day. 

(6) In United States Money, the Dollar* 

(7) In French Money, the Franc* 

(8) In German Money, the Mark* 

A Liquid QaUon is 231 cubic inches. 

The iVinchester Bmhd is 2150.4 cubic inches, very nearly. 

A Troy Pound is 5760 grains, a liquid gallon containing 58372.1754 grains 
of distilled water at its maximum density (39.83° F.) weighed in the air, the 
barometer being at 30 in. 

The Avoirdupois Pound is 7000 grains. 

The Oold DoUar (.9 pure gold, and .1 alloy of silver and copper) weighs 
25.8 grains. 

27. What are the units in the Metric System of weights and meas- 
ures f 

The Unit of Extension is the Meter (39.37 in.) ; of Measures 
of Capacity, the Liter (1.0567 liquid quarts, or .908 dry quarts); 
and of Weisrlity the Gram (15.432 grains). 
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28. Define InUger^ F^oBlion, Common Fraction, Decimal, DenotiU" 
natar, Numerator, 

An Integer is an entire unit, or collection of entire units ; t. e^ 
it Is a whole number in distinction from a fraction. 

A Fraetion is a number representing one or more of the equal 
parts into which a unit, or some number taken as a whole, is con- 
ceived to be divided. 

A Comnion Fraction is a fraction which arises from conceiv- 
ing the unit, or number, divided into any number of equal parts 
(other than a number the same as the radix), as convenience may 
dictate. 

A Decimal Fraction is a fraction in the decimal system which 
arises from dividing the unit by 10, and these lOths again by 10, 
etc., i. e., from a decimal division of the unit. 

A Denominator of a fraction is the number which indicates 
into how many equal parts the unit, or number, is conceived to 
be divided. 

The Numerator is the number which indicates how many of 
these equal parts are represented by the fraction. 

29. How read a deeimalf 

Numerate the fraction; that is, begin at the decimal point and 
name the orders to the right, and bear in mind the name of the 
lowest, or right-hand order. 

Bead the expression just as a whole number, and then pro- 
nounce the name of the lowest or right-hand order. 

30. How write a decimal f 

Write the numerator as a whole number. Then beginning at 
the rigllty apply the decimal numeration, calling the right-hand 
figure tenths, the next at the left hundredths, etc., filling all va- 
cant orders with O's, till the name of the order designated by the 
denominator is reached; at the left of this write the decimal 
point. 

31. Describe the Symbols of Operation used in ArUhmetie* 
The sign +, called plus, indicates addition. 
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The sign — , called minusy indicates subtraction, the number 
preceding it being the minuend, and the number following, the 
subtrahend. 

The sign X indicates multiplication. 

Maltiplication is also Indicated by the period placed in the middle of the 
line, thus 4*6 , and in the literal notation by writing letters in sacoessioa 
without any sign between them, as abCt which means the same as a X 5 X e. 

The sign -4-, or : , indicates division, the number before the sign 
being the dividend, and the number after the sign the divisor. 

Diyifiion is also indicated by writing the dividend above the divisor with a 
line between them y-^ , T/ > ^^ writing the divisor on the right of the divi- 
dend with a curved line between [ 4)16, a)b ], or by writing the divisor in a 
: imilar manner at the left. 

The sign =f, called the Sig^n of Equality, signifies that the ex- 
pressions between which it is placed are equal. 

The signs ()»[]»-{ }- , and a horizontal line over a number are 
Symbols of Aj^regation, and signify that the expression en- 
closed is to be t^ken as a whole. 

Thus (3 + 6) (2 + 5) means that 3 + 6, or 9, is to be multi- 
plied by 2 + 5, or 7, so that (3 + 6) (2 + 6) = 63, while 3 + 6 
X2 + 5 = 3 + 12-1- 6 = 20. The sign X can not extend its power, 
forward or backward, beyond a + or — , without the aid cf a jMirentAe- 
«w. ToiKtwerafe: 2 + 3X4— 1 = 13;2 + 3X(4 — 1) = 11 
(2 + 3)X4-l=19; (2 + 3) + (4- 1 ) = 15, 5 (6-3) = 

5X3 = 15,whUe5X6— 3=27. 44 — 2 -4- 10 — 3 = 6, while 
44 - 2 -*- 10 — 3 = 41 — i = 40f 

The colon, : , written between numbers, indicates the ratio of 
the former to the latter, which is the same thing as the former 
divided by the latter; thus 8 : 4 may be read " the ratio of 8 to 
4," or " 8 divided by 4," as they are equivalent expressions. The 
equality of two ratios is indicated by the double colon, : : , as in 
proportion. This sign is exactly equivalent to =. 

The sign |/, called the Radical Sigll^ indicates the square root 
of the number over which it is placed, that is, one of the two equal 
factors. 

•ff indicates the cube root, that is, one of the three equal fac- 
tors, etc. [There ««r^ other aymbola which will be expkmed in due orderJ] 
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32. D^me Beduetim. 

Bedaetion is changing the form of an expression without alter- 
ing its value. 

Philosophically, to reduce an expression from one form to another la l>ut 
to change the notation by means of which the number is represented. 

S3. Aeeording to the latm of the Arabic notation, what does S24 m» the 
Qawaary System tiffnify in the DecinuU System f [See also Answer to 
Question 21.] 

The 4 represents 4 simple units, the 2 represents 2 fiveSf or 10, 
and the 3 represents S fives oifiveSy or 3 twenty-fiveSf i. e,, 75. Hence 

3245=76 + 10 + 4 = 89io. 

There is no established method of reading numbers written by other 
scales than the decimaL nor is there need of any, since such notation is 
merely speculation. A number represented thus, 234, in the Quinary sys- 
tem may be read " 2 25's, 8 6's, and 4. 

34. Reduce 758i ^ to the quinary soafe. 

' OPEBATION. 

Solution. — In 758 there are 151 fioes^ and 3 5)758 — 3 

units over. In Ibl fives there are SOySoes of fives, 5 )151 — 1 

or 25's, and 1 fine over. In 30 25's there are 6 5)30 — 

125's and 25's over, and in 6 125's there is 1 5J6 — 1 

625 and 1 75 over. Hence 758io ^ IIOI35. I 

85. • WhaJt is generalization f 

There is but a single principle running through all arithmetical 
reductions ; viz., To pass from a higher denomination, or order, 
to a lower, multiply by the number which it takes of the lower to 
make one of the higher. To pass from a lower to a higher, divide 
by this number. 

fl 

36. Show in a^xordanee vnth the above principle that 3458i = 24002«. 

Solution. — Since 3458 may be understood as operation. 

3458 units, we state the problem, <'To reduce 6)3458 — 2 

3458 units to sixes, thirty-sixes, two hundred- 6)576 — 

sixteens, etc." Now as 6 units make 1 six we 6)96 — • 

divide by 6 ; or, there will be } as many sixes as 6)16 -* 4 

units, i as many 36's as 6'8, etc. This is, there- 8 
fore, the ordinary case of Beduetion Ascending, 
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37. BeduK 24002e to the decimal eeak^ explaining as reduction c?e- 
9oending, 

OPERATION. 

2 
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SoLtjnoK.— This is simply a case in Beductim Descending. Thus 
2 1296's make 6 times as many 216'Sy and adding in the 4 216's, 
we have 16 216's, 16 216's make 6 times as many 36's, or 96 36's, etc. 

38. WhaiisaBepetendf 

It is a decimal fraction which, after a certain order is reached, 
eonsists of a figure, or a set of figures in a given order, continually 
repeated. The set of figures thus repeated constitutes a Period, 
When this period commences with tenths the decimal is a I\ar$ 
Eepeiend; when with any lower order, a Mixed Bepetend, 

39. How ecm a eommmfixuiionalwaya he expressed f 
As a decimal or by means of a repetend. 

40. Beduoe .7 to a common fraction. 

Observing that .111, etc., to infinity, or i, arises when we at- 
tempt to reduce ^ to a decimal, and that .1111, etc., to infinity, 

• • • 

or .1, multiplied by 7 makes .7, we find t>>At .7 = {; Or, more 

• • • 

briefly, since .1 = (, .7 which is 7 times .1 equals 7 times i, or f 

41. What are Abstract Numbers t 

Abstract Numbers are numbers to which no other signification 
is attached than that of mere number, as 5, 40. 275. 
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42. What are Concrete Numbers f 

Concrete Numbers are nnmbera applied to some objects, or to 
which some other significations than that of mere number is atr 
tached) as 5 metiy $40, etc. 

43. Whaiareihe fimdimental principles <^ the processes we c^ 
dUionf 

1. Only abstract numbers, or concrete numbers representing 
things of the same kind, can be added together. 

2. Only like orders or denominations can be directly added 
together. 

3. In adding related orders or denominations it is practically 
most convenient to add the lowest orders or denominations first ; 
since by so doing, we are enabled to determine whether the sum 
of any lower order or denomination makes any integers of the 
higher ; and, if it does, we are enabled to carry this sum forward 
and unite it with those higher orders as we proceed. 

44. Whai is a Product f 

A Product is a number which tells how many a certain num- 
ber of times a given number makes. 

45. D^ne Multiplication, 

Multiplication is the process of finding the product of two 
numbers from a knowledge of the product of the digits, two and 
two or by means of the Multiplication Table. 

The idea and the process of Multiplication grow immediately 
out of Addition ; 4 times 23 means 23 + 23 + 23 + 23 ; 3) times 
76 means 76 + 76 + 76 + 25}; and{times 35 means 4} + 4} + 
4f + 4| + 4f. 

46. What is a Ocnerdl Problem f 

The General Problem in simple multiplication is, to find^ the 
product of two numbers, each represented by several digits. 

47. Whai are the succession of steps by wMeh the solution of the Oen^ 
»al Problem is reached f 

1- From our knowledge of addition we ascertain what the pro- 
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ducts of the digits taken two and two are, t. e., make the Mnlti- 
plication Table. 

2. Commit these products to memory, i. «., learn the Multipli- 
cation Table. 

3. By means of these products learn to find the product of any 
two numbers, each represented by several digits. 

48. W hat are the six ^ropoaUions of MtdHplioaii^ 

The ftmdameiital principles on which the General Problem, 
which we call Multiplication, is based are the six following 

psoFOsrnoNS : 

1. One number may be multiplied by another by multiplying the multi- 
plicand by the parts of the mulnpUer and adding the proaucts. 

2. One number may be multiplied by another by multiplying the parts 
of the multiplicand by the multiplier, and adding the products. 

3. One number maybe multiplied by another by multiplving succes- 
sively by all the factors of the multiplier ; that is, by multiplying the mul- 
tiplicand by one of the factors, and this product by anotiier, ana so on. 

4. To multiply by 10, 100, 1000, or 1 with any number of O's annexed, an- 
nex as many O's to the multiplicand as there are in the multiplier; or in 
decimals remove the point a corresix)nding number of places to the right. 

5. A multiplier is primarily an abstract number, aud the product is of 
the same Obube as the multiplier. 

6. A mulUplicand may be either abstract or concrete, and the product is 
of the same kind as the multiplicand. 

49. HhulraU the Fifth I^vpoffUion above. 

As to the fifth Proposition, it is manifestly absurd to attempt 
to use a concrete number as a multiplier; thus, what could be 
meant by multiplying by 5 poimdSf 4t men, or 7 dollars f A multi- 
plier simply indicates a number of times which another number 
(abstract or concrete) is to be taken, and hence is mere number, 
i. e,f abstract 

That the product is of the same order as the multiplier becomes evident 
when we consider that if we multiply by units the result will be units, if by 
tens the result is tens, if by thirds the result is thirds, as far as the multi- 

{klier is oonoemed. Thus, to multiply any number by 1 ten (10) is to make 
t so many tens. So to multiply 5 by 1 third is to take ^of each of the 5, 
making 6-thirds. Then to multiply 5 by 2-thirds is to make it 2 times 5, or 
lO-thiros, etc. (Thirds are orders, the same as tens or tenths.) 

50. lUusdraie the Sixth IS-opodtion above. 

With reference to the sixth Proposition, it is evident that tak- 
ing several times as much of a given quantity, or taking any part 
of it, does not change its nature; whence the product is of the 
same kind as the thing multiplied. Thus 4 times 5 dollars are 20 
doUaiSf and } of 5 doUars is 2} dollars. 
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51. MvUifly 578 hy 694, showing the appUoaiion of ProposUions 1 to 
4 (antiaer to question 4^). 

Solution. — Bj Prop. 1 we obtain 694 times 
578 by adding together 4 times 578, 90 times 578, 678 

and 600 times 578. By Pbop. 2 we obtain 4 694 

times 578 by taking 4 times 8, 4 times 7 tens, and 2312 

4 times 5 hundreds, adding to the products as we 5202 

go. By Prop. 3 we obtain 90 times 578 by first 3468 

taking 9 times 57^ and then 10 times this pro- 401132 

duct, obtaining the latter by Prop. 4. In like 
manner we obtain 600 times 578. Finally, in accordance with 
Prop. 2, we add these partial products and have 600 + ^ + 4, 
or 694 times 578. 

52. MuUi^y £5 78. 8d. by 694. 

£5 78. Sd. 

694 

4 times £5 78. M 21 10 8 

90 times (10 times 9 times) £5 78. 8(2. 484 10 

600 times (100 times 6 times) £5 78. 8d 3230 

694, or 600 + 90 + 4 times £5 78. SdU £3736 08. 8<i 

53. Multiply fSSOO by 5000, explaining the common Tnethod of neglect- 
ing the 0*8 in the process and annexing them to the product of the signifi- 
cant figures by Profs. 5 and 6 {answer 4^). 

Call 23 the multiplicand, the kind being hundreds. Call 5 the 
multiplier, the order being thousands. The product, 115, is there- 
fore thousands of hundreds. 

54. D^ne Factors. 

The factors of a number are the numbers which multiplied to- 
gether produce it. 

Thus 3 and 5 are the factors of 15 ; 2, 5 and 7 are the factors of 70, etc 

55. What is a Power f 

A power is a product arising from multiplying a number by 
itself. 

Thus 8X8 makes 9, whence 9 is a power of 8. So 27 Is a power of 8. The 
decree of the power is indicated by the number of factors taken. Ttam 4, 8, 
16, 32 are, respectively, the 2d, 3d, 4th, and 5th powers of 2. 
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56. What is an Exponent, and what does it indieaief 

An exponent is a number written a little to the right and above 
another number, and indicates — 

Ist If a Positiye Integer, a Power of the dumber ; 

2d. If a Positiye Fraction, the numerator indicates a Power, 
and the denominator a Boot of the number; 

3d. If a Negatiye Integer, or Fraction, it indicates the Be* 
ciprocal of what it would signify if positive. 

57. What are Similar terms f 

Terms which have the same letters, affected with the same ex- 
ponents, are called Similar* 

Thus, 6a'x and — 5a'a; are similar ; 6aa? and — a'x, or 46a? + 76*2^ 
or X -f y> and a + b are dissimilar. 

58. Define Involution, 

Involution is the process of raising numbers to required pow- 
ers. The number to be involved is called the First Power, or The 
Boot, 

Involution is but a special case of multiplication, viz., that in which the 
factors are equal ; hence its presentation here. 

59. Involve the nine digits to squares, and cubes, respectively. 

Digits, 1, 2, 3, 4, 5, 6, 7, 8, 9. 
Squares, 1, 4, 9, 16, 25, 36, 49, 64, 81. 
Cubes, 1, 8, 27, 64, 125, 216, 343, 512, 729. 

The square of 2 X 5 is 2 X 5 multiplied by 2 X 5, or 2 X 5 X 
X 2 X 5, or 2« X 5«, or 4 X 25, or 100. 

The square of 2 X 7 is 2 X 7 multiplied by 2 X 7, i. e,, 2X7 
X 2 X 7, or 2 X 2 X 7 X 7, or 2« X 7«, or 4 X 49, or 196. 

60. Raise £ to the ISih power. 

The 12th power of 2 is composed of 12 factors, each 2. Now, 
the square of 2 has two factors, each 2, the square of ,the square 
has 4 such factors, the square of the 4th power has 8 such factors, 
and the 8th power multiplied by the 4th has 12. Hence, 2* = 4, 
4« = 16 (the 4th power of 2), 16« = 256 (the 8th power of 2), 
256 X 16 = 4096 (the 8th power of 2 X by the 4th power) is the 
12th power of 2. 
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61. StaU the first PropoMon tif IwodMan. 

t 

The square of any number contains twice as many figares as 
the number itself, or 1 less than twice as many. 

62. WriU oui a demonstraJtion of this I^roposUum. 

Conedderlng the squares of any two consecutiye numbers in the series 
1, 10, 100, 1000, 10000. etc (as 100 and 1000), we observe that as the square of 
each is 1 with double its number of O's annexed, the square of the second 
contains two more figures than the square of the first, mow. as these num- 
bers are the least numbers which can be represented by their respective 
number of figures, the square of any intermediate number (which contains 
the same number of figures as the less) contains as many figures as the 
square of the less, and one more. But the square of any one of these num- 
bers contains 1 leas than twice as many figures as the number itself. 

63. State the seeond iVopost^um </ Invotution, 

The cube of any number contains three times as many figareff 
as the number itself, or 1, or 2, less. 

A demonstration analogous to the preceding may be made of this proposi* 
tion. 

64. SUiU the third Proposition (^ Involution. 

The square of any number made up of tens and units is the 
square of the tens, -f twice the prdduct of the tens by the units, 
-\- the square of the units. 

Dem. — Let a represent the tens and b the units ; whence a + b 
is the number, t^ow (o + 6)' = a* + 2a& + 6', which agrees 
with the statement. 

65. Square 79 by Proposition S» 

The square of 7 tens is 4900 

Twice the product of 9 units and 7 tens is... 1260 

The square of 9 units is 81 

Therefore (79) « = (7 tens + 9 units) « = 6241 

66. Slate (he fourth Proposition of Involution. 

The cube of any number made up of tens and units is the cube 
of the tens, + 3 times the square of the tens multiplied by the 
units, -|- 3 times the tens multiplied by the square of the units, 
+ the cube of the units. 

Dem. — Let a represent the tens and b the units ; whence a + h 
is the number. Now (a + 6)» = a» + 3a»6 + Zql^ + ft', which 
agrees with the statement. 
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67. C^ BSlyiht above principle, 

a»= (6 tens)* =216000 
3a«6 = 3 (6 tens)' X 5 = MOOO 
3a6» = 3 (6 tens) X6* = 4600 

y = 6« = 126 

Therefore 66* = (6 tens + 6 units)* = 274626 

68. SbaU the fifth I^'cpoaUion t^ hvodvXiim, 

If we separate the square of any number into periods by plac- 
ing a point over the unit's figure, and one over each alternate 
figure to the left, the square of the highest order in the square 
root of this number is the greatest square in the left-hand period 
thus formed. 

That is, 58SG96 being the square of a certain number, 49 the greatest 

Suare in 58. is the square of the highest order in the root, i. e., the number 
which 583696 is the square. 

69. BUsiA the sixth Dropo8Uion of InvobUion, 

If we separate the cube of any number into periods by placing 
a point over the unif s figure, and one over each third figure to 
the left, the cube of the highest order in the cube root of this 
number is the greatest cube in the left-hand period thus formed. 

70. D^me SubtraOiofi, 

Subtraction is, primarily, the process of taking one number 
from another by means of a knowledge of the sums of the digits 
taken two and two. 

That the process we call substraction is based on a knowledge of the sum 
of the digits taken two and two, is dear, since we say, " 8 from 11 leaves 8, 
because 8 and 8 makes 11." 

r The Subtrahend, Minuend, and Remainder are too familiar to need de- 
fining here.] 

71. What ts the order (^development of the subject of Subtrojctionf 

(1) By a knowledge of the sum of the digits two and two, we 
learn to recognize the remainder when any digit is taken from 
any number not less than itself, but less than itself -\- 10. 

(2) By means of this knowledge we learn to find the remainder 
when any number is taken from another. 

Tlie fundamental principles of Subtraction are similar to those of Ad- 
dition (Question 48), the 8a being somewhat modified. 
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72. Meaning qf Deference f 

The difference between two numbers is the number of units 
which lie between them. 

The difference between 7 days and 10 days is the nnmberof davs between 
the end of a period of 7 days and the end of a period of 10 days, t. e., 8 days. 
The difference between 25° F. and 46® F, above 0, is the number of degrees 
on the thermometer scale between 25® and 46° above 0, t. e., 21°. The differ- 
ence between 15° above and 10° below is, in like manner, the number of 
degrees between these points, viz., 25°. 

73. How find, for example, difference in degrees between two places both 
east or both west from a prime meridian f 

When two numbers are reckoned in the same direction from a 
common zero, their difference is found by subtracting one from 
the other. 

74. How, when in opposite directions from a comnum point f 

When two numbers are reckoned in opposite directions from a 
common zero, their difference is found by adding the numbers. 

75. Meaning (^Positive and Negative t 

Posttlye and Negatlye are terms primarily applied to concrete 
quantities which are, by the conditions of a problem, opposed in 
character, 

A man's property may be called positive and his debts negative. Distance 
up may be called positive, and distimce dovm negative. Time before a given 
period may be called positive, and after n^^tive. Degiees above on the 
thermometer scale are called positive, and bdow negative. 

76. What ofihe + and — signs f 

Terms haying the + sign, are called Positlye) and those hay- 
ing the — sign, Negatiye* If no sign is written before a term 
the sign -{■ is understood. 

77. What is true in the addition (^literal number t 

(1) In adding similar terms, if the terms are all positiye, the 
sum is positiye; if all negatiye, the sum is negatiye; if some are 
positiye and some negatiye, the sum takes the sign of that kind 
(positiye or negatiye) which is in excess. 

(2) Dissimilar terms are not united into one by addition, but 
the operation of adding is expressed by writing them in succes- 
sion, with the positiye terms preceded by the + sign and the neg- 
stiye by the — sign. 
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78. H(m miAtrael one literal quantUy fivm another P^ 

Change the signs of each term in the subtrahend from -|- to — , 
or from — to +) or conceive them to be changedi and add the re- 
sult to the minuend. 

79. Why do ioechcmge (lie signs of the subtrahend f 

To get a quantity which added to the minuend will destroy out 
of it an amount equal to the given subtrahend. 

80. Why do we add the subtrahend with its signe changed to the min- 
uend f 

Because, as the minuend is the sum of the subtrahend and re- 
mainder, if we destroy the subtrahend from out the minuend, we 
have left the remainder. 

81. What is the law of the signs in multiplication t 

If the multiplier and multiplicand have like signs the product 
is + ; but if they have unlike signs the product is — . 

82. How is a quantity or expression in a parenthesis to he considered f 
It is to be taken together as affected by the sign before it. 

When several terms are enclosed in a parenthesis, or other equivalent 
svmbol, praxded by a — sign, if the parenthesis is dropped, the signs of all 
the terms within must be changed. The reason for this is that the — sign 
shows that the polynomial within the parenthesis is to be substracted. 
Hence, we are to change the signs of its terms and add the result. 

83. Define Division.t 

Division is the process of finding how many times one number 
h contained in another. 

Division also enables us to separate a number into any number of equal 
parts, and find how many there are in one of these parts. 

The problem of Division may be solved by Subtraction ; but the process 
which we call Division is not based, primarily, upon Subtraction, but upon 
Multiplication. 

* This may appear like Algebra; but the principle is Arithmetical as well. 

fThe terms Dividend, Divisor, Quotient, and Bemainder are too familiar 
to need defining here. 

13 
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84. Divide fS176 by 68, and show the reUUion of the process to MvUi' 
plicaiion and Subtraction. 

In thp £rst place we find how many times 68 is contained 68)2176(32 
in 217 (tens) by finding how many times 6 is contained in 21. 204 

To a^ertain this latter fact we appeal alone to our knowledge ~x3g 

of products, i. e., to multiplicauon. Thus, inasmuch as we X36 

know that 3 X 6 — 18, and 4 X 6 »24, we know that 6 is con- 

tained in 21 3 times. Hence, it is made probable that 68 is 
contained in 217 (tens) 3 (tens) times. To test this point we muUiply 68 by S 
(tens), and find that it is contained 3 (teius) times. All this part of tne work 
is seen to be based entirely upon Multiplication. 

Again, in order to find how much of the 2176 remains undivided, we sub- 
tract 3 (tens) times 68 from it, finding that 68 is contained in 2176 3 (tens) 
times, with a remainder of 136. This part of the process is based upon the 
principle that one number is contained in another as many times as it can be 
subtractedfrom it in siuxession. This principle expresses the relation which 
Division sustains to Subtraction. 

85. Name the order of development of the subject of Division, 

(1) To observe from our knowledge of the products of the 
digits two and two, what the other digit is when the product and 
one of the digits is given, i. e., to see the Division Table in the 
Multiplication Table. 

(2) To make the first three (at least) of the principles (ner< 
Answer) practically familiar. 

(3) To apply the knowledge gained in the two preceding steps 
to the solution of the General Problem, i. e., to divide a number 
represented by several digits by another number represented by 
several. 

86. What are the principles vpon which the process caUed Division is 
founded f 

(1) Whatever number of times a given divisor is contained in a given 
dividend, this divisor is contained in twice this dividend twice as many 
times ; in 3 times this dividend, 8 times as many times ; in 10 times this 
dividend, 10 times as many times, etc. 

(2) We may find how many times a given divisor is contained in a elven 
dividend, by finding how many times ft is contained in all the parts of the 
dividend and adding the resuite togetiier. 

(3) If a given divisor is contained in any dividend a certain number of 
times with a certain remainder, it is contained in 2 times that dividend 2 
times as maLny times with 2 times as great a remainder ; in 3 times that 
dividend 3 times as many times with 3 times as great a remainder ; in 10 
times as great a dividend 10 times as many times with 10 times as great a re- 
mainder, etc 

(4) If the dividend and divisor are considered as representing numbers 
of any particular kind (as concrete numbers), they must represent numbers 
of the same kind. 

(5) If the dividend is considered as rtpresenting some particular klsd* 
and the divisor is abstract, the quotient is of the same kind as the dividend. 
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87. IShom IhaJL { is wnJUivned in 1 ^ iiines. 

ANAIiYSIB. EXPLANATION. 

1)1 = 1 1 unit 18 contained in 1 unit 1 time ; \ unit be- 

\)1 = 5 ing 5 times smaller than 1 unit, is contained in 1 
1)1 ^= f unit 5 times ; f unit being 3 times larger than | 

unit, is contained in 1 unit i of 5 times = ) times. 
[This analysis gives the reason for inverting the divisor in 
division of fractions.] 

88. Divide 12.5 hy .5. By ,05. By 5, Deduce a pradieal rule 
from this analysis. 

In order to divide 12.5 by .5, both mnst be reduced to the same 
kind. Now 12.5 is 125 ienlhsy and .5 is 5 UinJQis, Hence, our 
quotient is 125 -i- 5 = 25. Again, 12.5 is 1250 hundredihsy and .05 
is 5 hundredths. Hence, 12.5 -¥- .05 = 1250 h- 5 = 250. So, also, 
12.5^5 = 125^50 = 2A 

The practical rule deduced from this analysis is as follows : 
Make the number of decimal places equal in each, and dropping 
the decimal point from both (or disregarding it), divide as in 
whole numbers. 

89. What iVopon^iofu are direct consequences of the definition of 
Didsionf 

PjtOF. 1. — Dividend and divisor may both be multiplied or both 
be divided by the same number without affecting the quotient. 

Pbop. 2. — ^If the dividend be multiplied or divided by any num- 
ber, while the divisor remains the same, the quotient is multiplied 
or divided by the same. 

Pbop. 3. — If the divisor be multiplied by any number while the 
dividend remains the same, the quotient is divided by that num- 
ber ; but if the divisor be divided, the quotient is multiplied. 

Pbop. 4. — ^The sum of the quotients of two or more quantities 
divided by a common divisor, is the same as the quotient of the 
sum of the quantities divided by the same divisor. 

Pbop. 5. — ^The difference of the quotients of two quantities 
divided by a common divisor, is the same as the quotient of the 
difference divided by the same divisor. 

90. Di^ OcmeelkUiaiL 

CaaeelblioB is ibe strildjig oot of a factor common to botb 
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dividend and divisor, and does not affect the quotient, as appears 
from Pbof. 1. 

In a fraction the nnmerator is dividend and the denominator its divisor ; 
hence, a fraction is regarded as an unexecated problem in division. 

91. WhtU is the law of the ngru in Division f 

It is that like signs in divisor and dividend give + in the 
quotient, and unlike signs — . 

This is a direct oonsequenoe of the law of signs in multiplication. 

92. Define a BooL 

A Root is one of the equal factors into which a number is con- 
ceived to be resolved. 

The Square Boot of a number is one of two equal factors into which tiie 
number is conceived to be resolved. The Cube Boot is one of three equal 
factors. 

93. How is a root indictUedf 

Bj the Radical, or Root Sign, |/. When written thus >/l5» it 
indicates that the square root of 25 is to be taken ; that is, that 25 
is to be resolved into 2 equal factors, and one of them taken. To 
indicate the cube root, 3 is written in the sign. Thus ^125 means 
the cube root of 125. It is 5. 

In like manner the 4th root is one of the 4 equal factors which 

compose a number, and is indicated thus y^ ; the 5th root thus, 

6 

y , etc. 

94. Whatis Eodutimf 

Eyolation is the process of extracting roots of numbers. 

As evolution is the process of finding one of a certain number of equal 
factors which compose a number, it is but a process of factoring— resolving 
a number into equal factors. 

95. Extract the square root of 7056, 

SOLUTION. . . 

(x + 3/)» = x« + 2ay + j/» = 7056(84 

r» = 64_ 

2ry + y^ = {2x + y)y. Now 2x = 160)656 

y = _4 656 

Whence 2x X y = True Divisor, 164 

Explanation.— Pointing off the number 7056, we find that 
there will be two figures in the root, if 7056 is a perfect power; 



SCIENCE OF ABITHMETIC. 197 

t. e,f the root will consist of a certain number of tens -|- a cer- 
tain number of units. Let x represent the tens and y the units, 
whence x -\- y will represent the root, and (x + y)' = a:* + ^A- 
y^ will represent 7056. Now the square of the tens is the greatest 
square in the left-hand period, i. e., in 70 ; hence the tens digit is 
8, whose square is 64. This 8 being tens its square is 6400, which 
subtracted from 7056 leayes 656. Hence 2xy -f- y*f which equals 
(2x -{-y)yy represents this remainder, 656. But 2x is 2 X 80, or 
160 ; and as (160 -{- y)y = 656, we can find y, approximately, at 
least, by dividing 656 by 160 as though 160^ = 656. In this way 
we find that it is probably 4. If y is 4, 2a: + y = 160 + 4, or 164, 
and 164y = 656. Multiplying 164 by 4 we find the product ex- 
actly 656. Hence, 84 is the square root of 7056. 

[The rule for extraction of square root is given in the more 
elementary course, hence it is not repeated here.] 

96. What are the poinU to be made in a demonstration of the rule for 
extracting square root f 

1. Why the pointing is thus done. 

2. Why seek the highest order in the root first. 

3. Why the greatest square in the left-hand period is the square 
of the highest order in the root. 

4. Why we bring down but one period at a time. 

5. Why we form the trial divisor as we do. 

6. Why we add to the trial divisor the last root figure found. 

7. How we proceed when the first two figures have been de- 
termined, and why this is like the preceding part of the process. 

97. Extract the cube root of S0076S, 

The ultimate practical end here is to see the rule for extracting 
the cube root in the formula (x + y)' = x* -f ^y -f- 3:^ + ^ = 
a* -f- (Sx» -f- 3xy + y»)y. 

Pointing oflT we see that the cube of the first 300763(67 

figure in the root is 216, and hence that 6 is 216 

this first figure. Now, letting the x in the iQftOO 
formula represent the six tens (60), after we Vqao 
have taken out the a* (216 thousand) we have ACi 

(3a? + 3xy -f- y»)y = 84763. ^^ 



84763 



84763 



For trial putting (3i*) y = 84763, as a: = 6 12109 
tens we have 3(6 tens)*y = 84763, or 10800y 
== 84763, approximately. Hence 10800 is the Trial Divisor and 7 
is the probable next figure in the root. But the True Divisor is 
32» -f 3xy + y», or 3z^ more than 10800. Now 3ay = 3 X 60 X 
7, and y» = 7', whence the true divisor is 10800 -f- 1260 + 49, or 
12109. Multiplying this by 7 we find no remainder. Hence 67 
is the exact cube root of 300763. 
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98. How may higher roots than the eqmre and the cube be extracted f 

The 4th root may be extracted by taking the square root of the 
square root, and the 6th root by taking the cube root of the square 
root. 

Any root may be extracted by the method suggested by the correspond* 
ing power of a binomial, in a manner altogether similar to that for extract- 
ing the cube root. 

99. What Proposition proves the fundamental operations by easting 
out the nines f 

The remainder arising from dividing any integral number by 9 is 
the same as that which arises from dividing the sum of its digits by 9. 

Dem. — Let a, by c, and d represent the digits of a number whence 
the number is represented by 1000a + 1006 + 10c -\- d. Now 
since 1000 is 999 + 1 ; 100, 99 + 1 ; and 10,9 + 1, we have 1000a 
+ 1006 + 10c + d = (999 + l)a + (99 + 1)6 + (9 + l)c + d 

IsT Part. 2d Pabt. 

= 999a + a + 996 + d == 999a + 996 +9c -(-a + ^+c + d. 
Now the first part of the number when put in this form is evi- 
dently divisible by 9, hence whatever remainder there may be 
when the whole number is divided by 9 will arise from dividing 
the second part by 9. But the second part is the sum of the digits. 

It is evident that the same argument is applicable to any number. 

100. Illustrate the above by showing thai the remainder arising from 
dividing 5487 by 9 is the same as arises from dividing the sum of its 
digits by 9, 

5487 = 1090 X5 + 100 + 4-fl0X8 + 7 = (999 + 1)5 + 

(99 + 1)4 + (9 + 1)8 + 7 = 999 X 5 + 5 + 99 X 4 + 4 + 9 

IsT Part. 2d Part. 



X8 + 8 + 7 = 5X999 4-4X99 + 8X9+6 + 4-f8+7. 
Now 9 exactly divides the first part, hence whatever remainder 
there may be when the whole number is divided by 9 will arise 
from dividing the second part by 9. But this second part is the 
sum of the digits, and gives a remainder 6 when divided by 9. So 
also does the number 5487. 

The most convenient practical method of procedure is to add the digits 
in succession, dropping 9 as often as the sum amounts to this number. 
Thus, to reject the 9*s from 785402356. we say . " 11 ; «2, 5, 7, 11 ; 2, 7, 15 ; 6, 
13 , 4." This shows that the sum of the digits makes four 9's and 4 remain- 
der. But as the remainder is all that we desire the number of 9's need not be 
attended to. A little practice enables us to see at a glance the excess of 9's. 
Thus no attention need be paid to the 9's which occur in the number or to 

* In this, 9 is dropped from the sum at each semicolon. 
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any pair of digits which makes 9. In the above the 6 and 3, 5 and 4, 7 and 2 ' 
could be disregarded, leaving only 8 and 6 to be added. 

101. Add 7854$, 7652, 9867, 5S216, 85764, and prove the work by 
casting out the 9*8. 

OFERATIOK. 

78543= a;9'8+ Bern. 

7652= 3/9*8+ 2 Bern. 

9867 = 29's -f- 3 Rem. 

53216 = t)9'8 + 8 Bern. 

85764= tg9*8 + 3 Bern. 

235042 = (x + y + z + V + w)9's + 16 Rem, 

= {x+y + z+v + w + l)9*8-{- 7 Rem. 

Explanation. — The 78543 contains, or is equal to, a certain 
number of 9'8 -f- remainder. ^Now, as we do not care particu- 
larly how manj 9's this is, we call it z9's. Moreover, as the re- 
mainder is all we need, we find it. So 7652 is equal to ^'s -{- 2 
remainder, etc. Consequently the sum of all these numbers is 
equal to as many 9's as there are in all the numbers -{- a-H the 
remainders, i. c, to (x + y + 2 + » + tt>)9*s + 16 remainder. 
But 16 makes one 9 and 7 remainder. Hence we have the entire 
sum equal to(x+ y + a -{- v -\- w -\- l)9's + 7 remainder. 

Bemark. — In casting out the 9-8 from any number when the result is 
exactly 9 drop it; but when the sum becomes two digits add these digits 
and proceed. 

Thus, in casting the 9*8 out of 7643764286, we have 8 + 6 = 14, 
4-f-l = 5,5 + 2-f4 = ll, l-f-l=2,2-F6 + 7 = 15,l-h5 
= 6, etc., since the remainder, after 9 is rejected from 14, is the 
sum of its digits, etc. 

102. Whajt IVoposition proves Multiplieation by casting out the 9*8 f 

The excess of 9's in the product of the two numbers is equal to 
the excess in the product of the excesses in the two factors. 

Demonstration. — ^Any number used as a multiplicand may be 
considered as a certain 'number, say x, of 9'8 -f- & certain excess, 
which we will call r. Hence any multiplicand may be represented 
by je9's + r, or 9x + r. In like manner letting y represent the 
number of 9*8 in the multiplier and r^ (read prime) the excess, the 
multiplier may be represented by 9y 

+ r^. Multiplying 9a; + r by 9y + r^ 9x -\- r 

we have for the product Slxy -{- 9y -[- ^ 

9(xr^ -\-yr) -{■ rr^. But the sum of 9^^/ _^ ^" 

thefirst two terms, 81a:y + 9{xr^ -f- yr) »•« , g— 

is evidently divisible by 9. Hence oi2!Ilq/'w' _i_ vl\ _!_-««/ 
any excess of 9^8 which there may be »l^ + 9(^+ yr)+rr' 
in the product arises from the excess 
in rr^, that is, from the product of the excesses in the factors. 
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103. Haw prwe SuUraetion by oaMing out the ^8 f 

Take the sum of the excesses in the subtrahend and remainder, 
and, if this equals the excess in the minuend, the work is proba^ 
,bly correct. 

1P4. How prove Divmon by easting outiheS^sf 

To prove division by casting out the 9's, to the excess of 9's in 
the product of the excesses in the divisor and quotient, add the 
excess in the remainder; and if the excess in this sum equals the 
excess in the dividend, the work is probably correct. 

105. What is the test of divisibUUy of nwnbers by Sf 

(1) Any number is divisible by 2, if the right-hand figure is 0, 
or a digit which is divisible by 2, and not otherwise. 

Demonstration.— Any number may be considered to be as many lO's as 
are represented by the figures exclusive of the right hand one, + the right 
hand figure. Now the first part is divisible by 2, since 10 is so divisible. 
Hence, if the second part is 0, or is divisible by 2, the whole number is, but 
not otherwise. 

106. Define even and odd nwnbers, respectively. 

An eyen num^j k a number which is divisible by 2. An odd 
number is on^ waiamii i^t/diwaU)le by 2. 

Any number is even which ends wSL an even digit or 0, and odd if it 
ends with an odd digit. 

107. When is a nvmher divisible by Sf 

Any number is divisible by 3, if the snm of its digits is so di- 
visible, and not otherwise. 

Dem. — (1) There is no digit that may not be produced in the 
right-hand place by multiplication ; thus, 8X7 = 21, 3X4=^ 
12, 3 X 1 = 3, 3 X 8 = 24, 3 X 5 = 16, 3 X 2 = 6, 3 X 9 = 27, 
3 X 6 = 18, 3 X 3 = 9. (2) a, 6, c, and c?, being the digits of a 
number, we have (3 + 7)»a -f- (3 + 7)'5 + (3 -f 7)c -f d, repre* 
senting the number. Now, performing the operations indicated 
in any term, as (3 -|- 7)'a, each term of the result contains a cer^ 
tain number of 3's, + some power of 7 X by one of the digits. 
But all those terms consisting of a certain number of 3's are, of 
course, divisible by 3 ; hence we have to examine those consist- 
ing of powers of 7 X by the respective digits. These are of the 
form 7»a + 7*6 + 7c + d, or (6 + l)'a + (6 +Yb + (6 + 1)<J + 
d. Performing the operations indicated in the latter forms, there 
arise terms containing 6 as a factor, and terms consisting of sin- 
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gle digits ; the former are divisible by three ; hence, if the latter 
(the sum of the digits) is divisible by 3, the entire number is. 

108. When in a number divisible hy 4f 

Any number is divisible by 4 if the number represented by its 
last two digits is divisible by 4, or if the last two figures are O^s, 
and not otherwise. 

Demonstratio".— Any number is oomposed of as iwny hundreds as are 
represented by me figrures, exclusive of the two right hand ones. + the 
number represented by these figures. By any number of IflO's is divisible 
4. Hence, if the number represented by the two right hand figures is divisi- 
ble by 4, or if the last two figures are 0, the entire number is divisible by 4, 
and not oliierwise. 

109. When is a number dimsihle by 5t 

Any number is divisible by 5 if the right-hand figure is or 5, 
and not otherwise. 

110. Whendividbkbyef 

Any even number the sum of whose digits is divisible by 3 is 
divisible by 6, and no other number is so divisible. 

No odd number is divisible by 6. 

111. Whmdiin»ibUby7f 

It is possible that a number ending with any figure is divisible 
by 7. (For method of proving this, see 107.) 

112. When divisible by 8 f 

Any number is divisible by 8 if the last three figures are 0, or 
if the number represented by them is divisible by 8, and not 
otherwise. (Demonstration similar to 108.) 

113. When divisible by 9 f 

Any number is divisible by 9 if the sum of its digits is so di- 
visible, and not otherwise. (For Demonstration, see Answer to 
Question 99, page 198.) 

114. WhendivisibUbylOf 

Any number is divisible by 10 when the right-hand figure is 0, 
and not otherwise. 
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115. D^ne « divisor. 

A Diyisor of a nnmber is an integer which divides it without 
a remainder. A divisor of a number is therefore a factor. A 
divisor is also called a Measure. 

116. Define a Common IHvisor, also the Qreated Common Dvoiwr, 

A Common Divisor of two or more numbers is a common in- 
tegral factor ; that is, a Whole number which exactly divides each 
of the numbers. The Greatest Common Divisor of two or more 
numbers is the greatest whole number which will exactly divide 
each of them. 

117. Df^ne Composite and IHme Numbers, respectively. 

A Composite Number is a number which is composed of in- 
tegral factors other than itself and unity. A Prime Number is a 
number which has no integral factor other than itself and unity. 
Numbers are said to be prime to each other when they have no 
common factor. 

118. Whai three I^'opo8ii^ons relate to Common Divisors f 

(1) A number which contains a factor not in a given number 
will not divide that given number. 

(2) A number is divisible by the product of any number of its 
prime factors, no factor being used more times than it occurs in 
the number. 

(3) The Greatest Common Divisor of two or more numbers is 
the product of all their common prime factors. 

To find the G. C. D. of 1512, 882, and 630 :— 

1512 = 2X2X2X3X3X3X7. 
882 = 2X3X3X7X7. 
630 = 2 X 3 X 3 X 5 X 7. 
The prime factors common to all are 2, 3, 3, 7. Hence, 2X3 
X 3 X 7 = 126 is the G. C. D. of 1512, 882, and 630. 

119. What two Propositiofns rekUe to the Greatest Common Divisor f 

(1) A divisor of a number is a divisor of any number of times 
that number. 

(2) A divisor of any two numbers is a divisor of their sum 
and also of their difierence. 
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120. Give a rule for a general method of finding the G. C. D. 

To find the G. C. D. of two numbers, divide the greater by the 
less, and this divisor by the remainder, continuing to divide the 
last divisor by the last remainder until there is no remainder. 
The last divisor is the G. C. D. sought. 

Demonstration.— In order to demonstrate this rule, let 42)18S(3 
us find the 6. C. D. of 42 and 138. Performing the opera- 126 
tion according to the rule, as in the margin, we are to ~i2)42f3 
prove that 6 is the G. C. D. of 42 and 138. '^ 

As 42 is its own G. D., if it divides 138 it is the G. C. D. ^^^olo 

sought. Tnring it, we find a remainder 12. Now any 'Ji?* 

div&or of 42 is a divisor of 3 times 42, or 126 (Prop. 1), and ±1 

any divisor of 126 and 138 is a divisor of their difference 12 
(Prop. 2). Hence, the G. C. D. sought can not be greater than 12. More- 
over, any number which divides 12 and 42 divides 138 which is the sum of 12 
and 3 times 42 (Props. 1 and 2). Thus, the question is reduced to finding 
the G. C. D. of 12 and 42. 

In like manner we can reduce it to the question of finding the G. G. D. of 
6 and 12. But this is 6. Hence, 6 is the G. C. D. of 42 and 138. 

121. How find the 0» C D. of more than two numbers f 

The common method is to find the G. G. D. of the two least 
numbers, and then of this-G. C. D. and the next larger of the 
number, etc. 

122. D^he a MulH^fde, a Common MuUipU^ the Lea;st (hmmon MuL* 
tiple. 

A Multiple of a number is a number which contains that num- 
ber as a factor. 

A Common Mnltiplo of two or more numbers is a multiple of 
each of them. 

The Least Common Multiple of two or more numbers is the 
least number which is a multiple of each of them. 

The Product of two or more numbers is a Oommon MvUiple of them all, 
since it contains each of them as a factor. A Multiple of a number must 
contain all its factors. 

123. Give a rule for finding the L, C. M, of several numbers, 

(1) Write the numbers in a horizontal line, and divide hj any 
prime number that will divide two or more of them without a 
remainder, placing the quotients and numbers undivided in a 
line below. 

(2) Divide this line as before, and thus proceed till no two 
numbers are divisible by any number greater than 1. The con* 
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tinned product of the divisors and numbers in the last line will 
be the L. C. M. of the numbers. 

Applying this rule to the solutioD of a problem we 5) 45 81 96 85 
have the work in the maigin. 8) 9 81 96 7" 

8 ) 8 27 32 7 

1 9 82 7 
6x8x8x9x82><7 — L. G. M. 

124. What are the three methods of comparing nvmbersf 

Ist. On the basis of Equality, as in the Equation; 2d. By in- 
dicating the difference between them, as when we say one number 
is 5 greater than another; 3d. By telling, or indicating, the 
quotient of one number divided by the other. 

125. Meaning qf EaHof 

Batio is the quotient of one number divided by another of the 
same kind, the former being called the Antecedent, and the lat- 
ter the Consequent. 

The term BaOo is also applied to such forms as 6 : 2, {, etc., 
that is, to the indicated operation of division, the : being an 
equivalent for -«-. 

126. Meamng of Beciproealf 

The term Beclprocal is applied to a ratio as to a common frac- 
tion, signifying the quotient of 1 divided by the ratio, or the 
ratio inverted. So also the term Gompoond Ratio has exactly 
the same meaning as Compound Fraction, i, e., the product of the 
ratios. 

Thus, the reciprocal of the ratio a to 6 is -, as the ratio itself 
called the Direct Baiio, is r. The compound ratio a to 6, e to (2, e 

to /, means simply ? X -5 X 7> or?^ just as the compound frac- 

d f odf 

tion i of f of H means ' ^ ^ ^ j^ . The ratio of 8 to 4 being 2, 
the reciprocal is }, etc. 

127. Dtfine Proportion, 

Proportion is an equality of ratios, the terms of the ratios be- 
ing expressed. 
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Two ratios, at least, aie required for a proportion ; hence, we have two 
intecedents and two consequents. Of four terms which constitute a pro- 
i»ortion, the Ist and 4th are called Eztremei, and the 2d and 3d Meani. 

128. How indioate the equality of two rcUioaf 

The equality of two ratios constituting a proportion maj be 
indicated by the ordinary sign of equality (=), or by the double 
colon ( : : ) ; but the symbol : : means exactly the same as =. 

When four numbers are in proportion, as 12, 4, 48, and 16, we say " 12 is 
to 4 as 48 is to 16," meaning thereby that V '^ M* 

129. What is the 4ik term in the proportion B:8:: 6: whatf 

PROCESS 

Since the product of the means divided by (by Cancellation.) 
one extreme, gives the other extreme, write 8 and ^ 
6 for a dividend and two for a divisor. oXP ^.^ 

130. If Icf a farm it wnih fi40, lum mndh %t%cf ii wtrtht 

The ratio of the parts being the same as that of the valnes, we 
have 

f 240 2_9 240 , 

4 80 

In solution, it is usually best to indicate the operations first, 
and then cancel as much as possible. 

131. If 12 meters of doth cost ^4 frames, how many dollars wUl 5} 

yards costf 

12 ^ 3Q-37 ^ ^ ^^ 
The proportion is 12 : : , whence x = 

3 ^ oy^ 

8 X 8>^ X 24 X .193 
39.37 

This method compels a full understanding of the nature of the process in 
proportion, which the ordinary method does not. 

1 32. Why is the product of the means of a proportion equal to the prod- 
uct of the extremes f 

The Ist mean is the Ist extreme divided by the ratio, and the 2d 
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mean is the 2d extreme mvUiplied by the ratio. Hence, the product 
of the means is — "Baxio — ^ ^ Extreme X i2crf*o. In this the 
Batio cancels and leaves the product of the Extremes. 

133. If a man travels 24mLiai2 days, by vxdking 4 hr. a day, ail tha 
same rale how far wiU he travel in 10 (2a., walking 8 hr>a donyf 

STATEMENT. 

2 da. : 10 da. i . . o^ --• . / o \ -^s 
4da.: 8da. }=-^""--^^^"^ 

CAHCELLATIOH. 24 X 10 X ^ _ g^j ^ 

Explanation. — Since miles are required, 24 mi. = third term. 

Since in 10 da. he will walk farther than in 2 da., we make 10 
da. the 2d term in the first proportion. 

Since in 8 hr. he will walk farther than in 4 hr., we make 8 hr. 
the second term in the second proportion. 

Place 3d and 2d terms above the line (for a dividend), and the 
Ist terms below (for a divisor). 

134. If 180 men, in 6 da, of 10 hr. each, dig a trench BOO yd, long, 

3 yd, wide, 2 yd, deep, in how many days can 100 men, working 8 hr.Q 
do., dig a trench 180 yd, long, 4 yd, wide, and 3 yd, deepf 

STATEMENT. 

100 men : 180 men 

8hr. : 10 hr. 
200 yd. :180 yd. 

3 yd. : 4 yd. 

2 yd. : 3 yd. 



::6da. : (?)da. 



CANCELLATION FBOCESS. 

9^9 3 

;00 X ;g X x^)» X ^ X X _ g. , . 

;p)»X)8XWX?XJi -^^aa. 

;»)» ? 10 

In making a statement, the jphUoaophical idea is the only sure guide ; 
hence, in stating a question in Propornon, the mind should rest on denom- 
incUioTU only ; but after it is stated, we should look on the terms as abstract 
numbers. 



SCIENCE OF ABITHMETIC. 207 

When a correct statement is made, there will be the same number of ele- 
ments, or factors, in similar terms ; as in th^ above statement 

135. What is a ProgressUmf 

A Progression is a series of terms which increase or decrease 
by a common difference, or by a common multiplier. 

136. Define Arithmetical Progremon. 

An Arithmetical Progression is a progression in which the 
terms increase or decrease by a Common Difference* 

Thus 3 •• 7 •• 11 •• 15 •• 19, etc., is an arithmetical progression with a com- 
mon difference, 4. 

12--10--8--6--4--2--0isan arithmetical progression with a com- 
mon difference, —2. 

137. What are to he considered in any progression f 

There are FiTO Tilings to be considered in any progression, viz., 
the first term, the last term, the common difference, the number 
of terms, and the sum of the series. Any three of these five 
things being given, the other two may be found. 

138. Express the IwofundamerUalforrnuUB ofArOhmetieal Progression, 

(1) The formula for the Last Term, ^ = a+(n — l)cL 

(2) The formula for the Sum of the Series, 8 =(-^^ii.)n, in 

which a represents the first term, I the last term, d the common 
difference, n the number of the terms, and s the sum of the series. 

To produce theformvlafor the last term of the series : Since a repre- 
sents the first term and d the common difference, the second term 
iaa-\-d; the third, a + d + d, or a-\-2d; the fourth, a + 3d/ 
the fifth, a-{-4d; the sixth, a-{-6d; that is, the series is 

a"a-{-d"a-\-2d"a-\'Sd"a-\-4d"a-{-^f etc. 

From this we see that any term consists of the first term -f the 
common difference taken as many times as there are terms — 1. 
Hence, for the 9th term we have a + {n — l)d; or, letting / stand 
for the nth, or last term, l = a-{- {n — l)d 

To produce the formula for the sum of the series : Since a"a-{-d»» 
a -4" 2d " a -f 3d " a -|- 4(1 •• a + 5d, etc., to I represents the series. 
wehave«=a+(a + d) -|- (a + 2d) -f (a + 3d) + (a + 4d^ -f 
#tc., to i 

Wntw the term before the last is evidently I — d; the term before 
iDit, i — *Jd the term before this, I — 3a, etc. Henee we may 
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i«o-f (« + il) + (a + 2d) + (a + 3d) + etc.,to(<— Ml 
-»-(;-. 2d)+(Z — d)+«. 

Or, «= ^4- ( /—d ) 4- ( Z— 2d) X ( ^— 3d) + etc., to (a-t- Sd) 
-f (aH-2d)-f.(a + d)4-a. 

Adding 2« = (a + /) + (a + /) + (a + /) + to n term, or n (a + J 

Whence, dividing by 2, we have «= I — s" 1 ^* 

It is of the utmost importance, in thus seeing in a formula the 
process the statement of which we call a rule. [We would sug- 
gest that the student write the rule from the formula.] 

139. Qinen the extremes and the number of (emu, to find the common 
difference. 

SoLunow.— Prom Z = a + (n — /)d, find the value of d. Thus, 
transposing (n — l)d = < — a; dividing each number by n — ^ 

n — 1 
[Write the rule from the formula.] 

140. Owen the extremes and the common difference, to find the number 
of terms. 

Solution.— Solving l = a+ (n — l)d for n, we have l^^a-i- nd 

I — a 
— dfnd=zl—a + df n = —j- H- 1. 

[Write the rule from the formula.] 

141. Given the but term, number of terms, and common difference, #o 
fnd the first term. 

As before from Z=a-f-(tt — l)d,we have a = I — ( n — 1 )d, 

142. Owen the sum, kut and first terms, to find the number qf terms^ 

SoLTjnoir.— Since «= f — S" | **» •* = ■ # 

143. Given mm, but term, and number <^ terms, to find first term. 

fa4-l-\ 2s'^ln 

Solution, "' 



_, r<*~rn «. , , *• — tn 

. — Since s = I 2 I n, 28 = a» + en, and a = — - — , 



28 

ora = — 
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144. Given irum, first term, and number <^ terms, to find Itut term, 
Besuli, ' = 'r" — «• 

145. Given first term, nvmber qf terms, and eommon difference, to find 
sum of terms. 

Solution. — As neither of the f andamental formalse l = a + 

— 2~~ n, contains all these four qaantities, €L,n,d, 
and s, we must combine the two. This we can do by substituting 

in 8 = 1—2 — I ^9 i° ^^ value of Z in terms of a, n, and d, that is, 

its value in the first formula. This gives s ^= [ s I **» 

or 8 = an + s 1 ** *^® formula required. 

146. Given last term, number of terms, and common difference, to find 
mum. 

This is obtained from the two fundamental formulie in the same 

manner as the last, and is 8 = m — « , or directly from the 

preceding formula. 

There are twentjr such problems, but they can not all be solved by the 
simple equation. The student should fix the two fundamental formulfls in 
mind, and know how to produce and use them. It is not desirable for him 
to commit to memory the formulse in these problems, nor the rules growing 
out of them ; but he should know how to use the fundamental formulsB in 
the solution of examples. 

147. JDe/Sne Geometrical Progression. 

A Geometrical Progression is a progression in which the 
terms increase or decrease by a constant multiplier. If the mul- 
tiplier is greater than 1 the series is called an Increasing Progres- 
sion; if less than 1, a Decreasing Progression. The sign : is used 
to indicate a geometrical progression. 

Thus 3 : 6 : 12 : 48, etc., is an increasing Geometrical Progression tn which 
the Bate is 2. 243 : 81 : 27 : 9, etc., is a decreasing Geometrical Progression in 
which the Rate is j^. 

148. Meaning of Bate in Progression f 

The constant multiplier by which any term of a geometrical 
14 
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progression is maltiplied to produce the next term is called th« 
Bate, or Ratio* 

149. WhfU are the two fundamental formula oj Oeometrieal I\vgra' 
nonf 

(1) The formula for the last term, I = a**-* . 

(2) The formula for the sum of the series, s = 

r — 1 

To ^oduce the formula for the last term, observe that as the second 
term is the first term multiplied by the rate, the third term the 
first multiplied by the second power of the rate, the fourth the 
first multiplied by the third power of the rate, so any term is the 
first multiplied by the rate raised to a power denoted by the num- 
ber of terms less 1. Hence if n is the number of terms, we have 
I = ar^~^, as the formula sought. 

To produce the formula for the sum, we have 

« == a + ar + ar* + ar* + etc., to ar**^ -f- or»-* + af*~^ 

Multiplying by r, 

rs = ar -{' ai' '^- ai^ + etc., to at^-* + aai'^^ + ai'^^ + or*, i ] 
Subtracting, (r — 1) « = ar" — a. 
€Lir^ ~—' a Ir ~~~ a 
Whence s = j^ , or s = ^ , since ai^ = Ir, 

[That the student may see the arithmetical process in the for- 
mula, he should write the rules deducible from them.] 

150. Whai %8 the formula for the sum (f an Infinite Decreasing Qeth 
metrical ProgrreseUm f 

a 

Demonstration. — Since the terms are growing less and less, 
when the series is extended to infinity / becomes ; whence the 

formula « = ^i -becomes 8 = 



151. Define Per Cent, Baie, Base, and Amount 

Per cent means by the hundred. 

The character ^ is used as a substitute for the words per cent 

Bate is the number by which we multiply to obtain any re- 
^quired per cent of a given number. Bale per cent, therefore, means 
rate by the hundred. 

The result obtained by taking a certain per cent of a number is called, 
the Pereentage. 
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The Base is the number upon which the percentage is estimated. 
The Amount is the sum of the base and percentage. 

152. What are the four things considered in Percentage f 

The Base, the Bate, the Percentage, and the Arnonnt. 

The fundamental formulse of percentage are: (1) p = br, and 
(2) -4 = 6 + 6r, or 6(1 + r), in which h represents the ftose, r the 
raUy p the percentage, and A the amomU. 

To produce p = br,we have but to remember the definitions of 
basCf ratCf and percentage. To illustrate: Take 8 ^ of 345. Now 
8 ^ of anything means .08 of it ; hence 8 ^ of 345 is 345 X -08, 
and the percentage = 345 X •^8. 

To produce the second formulse we have but to remember the 
definition of amount. From this, A = b -\- brj since b is the base 
and br the percentage, and the sum of these two is the amount. 

153. Given amowU B70^ and rale per cent 8, to find tiie percentage and 
the base. 

(1) To SOIto by tbe formnlfe.— We observe that we want a 
formula which gives the percentage in terms of the amount and 
rate. Kow neither (1) p = 6r, nor (2) A = b-{-br does this. 

We must therefore combine them and eliminate the quantity by 

p 
which we do not want. From p = 6r, we have b = -; and sub- 

P 
stituting this in -4 == 6 + 6r, it becomes A =- -{- p, from which 

.A.r At 

we have p =^ j^ . as the formula needed. Hence p = yr — = 

270X.08 

1.08 - '^• 

(2) To analyze elementarlly.—Every 1 of base is 1.08 of 

270 
amount. Hence amount 270 corresponds to tt^ of base, and as 

i.u» 270 

the percentage is .08 of the base, we have the percentage-YT^ -h 

270 ^'"^ 
.08 = 20. In this analysis we have found the base TTio which is 

250. -^-"^ 

154. What busin^ess cateulations based on percentage do not involve the 
element of Time f 

Problems of Profit and Loss, Commission, Brokerage, Stocks, 
Insurance, Taxes^ and Duties. 
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155. WhaiealevJaiumB bated (mpercenktgei^^ 

m 

Interest) IMscouiity AnnnitieSf inclnding many problems in 
Insnranoey Exchangey and Equations of Payments knd A.c- 
connts* 

156. D^ne Br<^ and L(M. 

Profit) or Gain^ is the excess of what is received for an article 
over its total cost. Loss is the excess of the total cost of an arti-> 
cle over what is received for it. 

Bought a hone for fl85 and sold ii for fS22, What per ceni did 2 
make on the in/vestment f 

In this example $222 is the amount, and $185 is the base*, 

A r . ^ t. ^— ^ 222 — 185 
nence, A=:o-\-br becomes r = — r — = jgg = .20. 

Hence, the gain was 20 %. 

[One or the other of the formul© ( p = 6r, or -4 = 6 + 6r ), oi 
both combined, will solve all questions in simple percentage.] 

A man sold a house ai a prcfit of SS^ ^, aind therdry gained f7300} 
reqwiredf the cost and the selling price. 

Here we have p = $7500, and r = 33|, and are required to find 
bf the cost, and A, the selling price. p = br gives the former, as 

o 7500 7500 
6t=^=-g^ = -j- = 3X7600 = 22500. NowA==b+p=^ 

22500 + 7500 = 30000. 

Sold 5000 acres (/ land at fS\ per acre^ and thereby gained SS 9^ ; 
whai was the cost f 

Here A = 5000 X 3}. Having given A and r, we wish to find 

AV. AiK^K. A ^ 5000 X 3i 

6, hence we use -4 + 6 + or, or 6 = .. . = j-ss 

A speculator lost fl950 on a lot of floury which was BO ^ of the cost; 

required thecosL 

p 1950 1950 
Formula, p = 6r, whence b= — = —^ = —7— = 5 X 1950. 

Or, as .20 = J, $1950 is i the cost. 

Having lost i^^of my property j which was $4^0^ how miich had I re- 
maining f 

The remainder was the difference^ and what I lost was the percent- 
age; hence, we have p and r given, to find difierence. rTeither 
formula has these three quantities in it. But from (1) we have 

P 
b = — , and substituting in (2) we obtain 

,., Pjl - r) 420(1 - .12) 420 X -88 

dif.= = j2 = 02 =3oX88. 
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157. D^me Agent, Broker, or Commission MercfumL 

He is a person who does business for another. 

Commlgsion or Brokerafre is the percentage paid an agent, broker, or 
oommifision merchant, ana is estimated at a certain rate per cent on the 
amount of business done. 

The AmouDt of money received or expended in behalf of another is usually 
the hose on which commission is reckoned ; except in case of dealings in 
stocks and exchange, in which cases it is customary to estimate brokerage 
on the par value of the paper. 

158. 2>e/Sne Tax. 

A Tax is money required by the government to be paid by the 
people of the country for the support of govemment, or for pub- 
lic enterprises. 

159. De/ifie Real and Personal Pi^operty, 

Real Property, or Real Estate, is land and houses. Per- 
sonal Property is such as furniture, goods, vessels, notes, mort- 
gages, stocks, etc. 

An Assessor is an officer whose duty it is to ascertain and make out a list 
of the taxable property in a given district. This list is called an AssessmeBt 
Boll. A Colleetor is an officer who collects the taxes. 

160. What are Duties or Ousloms f 

Duties or Customs are taxes levied on imported articles, and 
are either Specific or Ad Valorem* 

Specific Duties are duties levied on particular articles irrespective of their 
value. Ad Valorem Duties are duties levied on articles bought in foreign 
markets, and are estimated at a certain per cent on the net cost 

In order to collect Duties or Cfustoms Congress determines on what articles, 
and what rates, and the schedule embracing these facts is called a Tariff,— 
from Tarifa, a fortress established by the Moors at the Straits of Gibraltar, 
where they exacted duties from all vessels entering or leaving the Mediter- 
ranean sea. 

161. D^ne Interest, IMndpaL 

Interest is money paid for the use of money. Principal is the 
sum for the use of which interest is paid. 

Principal corresponds to base, Interest to peroentaget and Amount to sum 
of principikl and interest. 

162. WIuU are the fimdamental formula in simple interest f 

(1) ♦ = iV«,and(2)^ = P+i=P+iV<=P(l + rt), in which 
is the iVmeipa/, or base; r, the BaJte; t the Timis in years; % the 
InieretA^ or percentage ; and A the AmounL 
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163. What is the interest (mfS4o far Si years at 8 tf,f Whatistht 
amourU f Find the amount directly from the things given. 

Solution.— By the Foniiiil».— 

69 ^ 

(1) »=iV^=345Xi5oX3i = |g^J^^=%.60 

5 

c'2)^=P(l+re)=345(l + xJTX3}) = 346[l + j^^) =z 

69X32 
i^(l + A) = 345 X tt - 5 + 441.60. 

By Elementary Inaljrsis.— Since 8 per cent means .08 of fhe 1345 

principal, we have $346 x .08 -= 27.60. as the interest for 1 yr. .08 

Again, as the understanding in simple interest is that the inter- 27 60 

est is in the direct ratio of the time, if the interest for 1 yr. is oi^ 

127.60, the interest for 3>^ yr. is 3)4 times «27.60, or $96.60. ..^ 

For practical purposes the amount is found by adding the inter- j^ 

est to the principal. ^^^ 

To find the amount directly from the data (things given), we 196.60 
consider that fl yields $.08 in 1 year, in 334 years it yields $.28 ; 
whence the amount of $1 for 3>^ yr, at 8 per cent is $1.28. Hence, the amount 
of $345 is 345 times $1.28. 345 x 1.28 -» 441.60. 

164. At what rate per cent does $50 principal yield fSJSS in 1 year 
9 months f 

By the FoBMULiB. — ^We here have P, i, and o, to find r. Hence, 

usmgt = FH, wehaver = pj — WXH ~ 60X7 "" 50 "" 
.06. Therefore the rate per cent is 6. 

By Elementary Analysis. — $50 in 1 yr. 9 mo. at 1^, yields 
$.875 interest. Hence to yield $5.25, will require a rate as many 
times 1 ^ as $.875 is contained times in $5.25, or 5.25 -^ .875, 
which is 6. 

165. In what time wiU fl260 atS % amount to fl617f 

The quantities under consideration are P, r, A, and t; of which 

P, r, and A are given, to find L Hence taking A = P+ jFV<, and 

solving for t, we have 

A — P 1617—1260 __ 357 __ 

^— Pr — 1260 X .08 ~" 100. 8 ~ "^'^^^ 

Now 3.5411 yr. == 3 yr. 6 mo. 15 da. 

Elementary Analysis. — The thing inquired ahout is Timcy the 

given efiect of interest. Hence find the interest of $1260 at 8 ^ 
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for 1 jr., and divide the given interest by it Thus $1260 at 8 ^ 
gives $100.80 in 1 jr. Hence to yield $357 will require as many 
times 1 yr. as $100.80 is contained times in $357, etc. 

166. What principal amawnts to fSSB,50^ in ^ yr, 11 mo., ai 10 t^t 

We have under consideration P, A^ t^ and r. As P is the thing 
sought, we solve -4 = P(l -f- *^) for P and have 

p_ ^ 232.50 _ 232.50 _ 232.5 X 24 

1 + r< - l + A X2ii ~ 1 + A "~ 31 -^^^• 

Elementary Analysis.~The given effect is amounty and the 
thing inquired about is principal. Hence, as $1 principal amounts 
to $1.29^ in 2 yr. 11 mo., at 10 ^, it will require as many times 
1 dollar principal to amount to $232.50, as $1.29^ is contained 
times in $232.50, or $180. 

167. Inwhat time wiU f419M yield f41S8 intereay ai5 ^f 

% = Prty contains the things under consideration, of which t is 

the thing sought — the unknown quantity ; hence 

% 41.28 8256 

419.84 X .05 
yr. 11 mo. 18 da. 



'= :R^ = 419.84'x .05 = lii^i = ^'^^^^ + 7r. = 1 



i 168. What is the rate per cent if f450 amounts to f687 m6 yr.7 mo.f 

A — P 687 — 450 _ 237 
•" "~ Ft "" 450 X 6 A "■ 2962.5 ~ '^^' 

169. Give a good method of computing interest. 

The best practical method of computing interest is to multiply 
the principal by the rate, and this product by the time expressed 
in yeafs. 

What is ihe interest on pBOfar S yr. 8 mo, S6 da., at S ^ f 

OPERATION. 

The form of operation in the margin will 30 

be found the most expedient for common 22 

use. Interest for 1 year, $60. Hence, for — 
3.73t yr. it is 3.73| X 60. 



26 



8.86 + 



3.73f 
60 



170. How find exodst interest, $224.33^ Interest. 

The method of reckoning time by subtracting the dates and 
calling 30 days a month and 12 months a year, of course does not 
get tlie exact time. The exact time is found b^ reckoning the 
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entire years, and the exact number of days in any fraction of a 
year which may be involved, and calling 1 day j^y of a year. 

171. What are Days of Oracef 

In practical affairs interest should usually be computed for 3 
days more than the nominal time. These 3 days are called Days 
of Graee^ and it is optional with the creditor whether he pays 
his note on the day on which it nominally falls due, or any time 
within the 3 succeeding days. An action at law can not be 
brought against him till the expiration of the 3 days. 

What 18 the exaei interest on a note of fS45f dated June IB^ 1S7J^ 
payabU November 16, 1876, atlO^f 

There are 2 entire years, and 18 -4- 31 + 31 + 30 + 31 + 16 + 
3 = 160 da. Hence the time is 2|ff yr., or W. Hence we have 
$34.5 X W = $84,123+. 

172. Owe a method of finding interest by eaneettaiUm. 

Problem : Find the interest of $320 for 21 da. at 5 ^. 

40 

00 7 .01 

8 ^ 

Explanatioii : Place Prin., Bate, and Time above the line (for 
a dividend) ; if for years and months, reduce to months, and 
place only 12 below the line (for a divisor) ; if for years, months 
and days, or for months and days, reduce to days, and place 12 
and 30 below the line (for a divisor). 

173. Whai is Oompownd Interest f 

Compoimd Interest (interest on interest) is interest considered 
as falling due at regular intervals of time, and to be reckoned as 
increasing the interest bearing debt from such time. 

174. Qive the fundamental formula for Compound InteresL 

It is ^ = P(l + r)", in which P represents the principal, r the 
rate, n the number of equal intervals of time at the end of which 
the interest is compounded, and A the amount 
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To find the amount for one year, we simply multiply the prin- 
cipal for that year by 1 + r, hence at the end of the 2d year the 
amount is P(l + r) X (1 + 0> or P(l + r)\ This being the prin- 
cipal for the 3d year, the amount at the end of the year is 
P(l + r)* X (1 + r)i or P(l + r)". Hence for n years the amount 

175. WhfU is the eompovmd interest on fSjfOfor 5 yr., at 10 t^,f 

First find the amount, A = 240(1 + .10)* = 240(1.1)* = 240 X 
1.61051 = 386.5224. Hence, as the interest is the amount minus 
the principal, we have i = $386.5224 — 240 = $146.5224. 

176. Find, the eompcumd interest on f4^0 oil tfo for S\ years. 

Find amount of $1 for the whole years, and add to it the re- 
quired fractional part of the interest for the next year, as found 
by taking the difference between the amount for the entire years 
«nd the next amount Thus : 

Amount of $1 at 7 ^ for 3 yr. $1.225043 

Amount for 3 yr. $1.225043 

Amount for 4 yr. 1.310796 

Interest for 4th yr. .085753. j of .086763 = .064315 

Amount of $1 for 3} yr. at 7 ^ = $1.289358 

¥%nd a jnindpdl that yidds, as amowU, ai compound inUerest aiS fh 
feOlMS^ in Syr. 

Formnla A = P(l + r)». becomes 601.965 = P (1.05)", whence 

P = Q QK>8 ' The value of (1.05)" can be found by actual in- 
volution. 

Find a principal which at compound interest for S yr,at6 f^, per an^ 
num, compounded semi-annuaUyy vnll yield f 4^,67 interesL 

Since i = ^ — P, we have i = P(l + r)^'-P=: P[(l + r)» 
— 1], whence P= (i ^- r)«^ — 1 == (1.03)* — 1 

177. What are partial payments f 

It frequently happens that a debtor does not pay his note all at 
one time. In such a case, whatever is paid at any time is en- 
dorsed (credited) on the back of the note, and is called a Partial 
Payment* 
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178. WhfU is the United States Court BuU for eompuiing intereat en 
auch notes f 

(1) Compute the interest on the principal from the date of the 
note to the time of the first payment. If this payment equals or 
exceeds this interest, find the amount and subtract the payment. 
Treat this remainder as a new principal, and proceed to the next 
payment Continue the process till the time of settlement is 
reached. 

(2) If any payment is less than the accrued interest, add such 
payment to the next, and treat the sum as one payment made at 
the latter date. 

This rule is based upon these two principles : 

(1) The principal can not be dimiuishecL until the accrued interest is 
paid. 

(2) Interest shall not draw interest 

179. What is the "Merchant's BuU " in FOrlial Fayments f 

Find the amount of the principal from the date of the note to 
the time of settlement ; find the amount of each payment from 
the time it was made to the time of settlement, and subtract their 
sum from the first result 

180. What is the Connecticut RuU in Partial Payments f 

(1) When more than a year's unpaid interest has accrued at 
the time when any payment is made, the case is treated by the U. 
S. Court Rule. 

(2) But when one or more payments are made before a year's 
unpaid interest has accrued, the sum of the amounts of these pay- 
ments at the end of the year is subtracted 'from the amount due 
on the note at that time, provided the payments are sufficient to 
liquidate the interest accrued at the time they were made. If 
any payment does not liquidate the interest accrued at the time 
it is made, it is simply carried forward without interest and added 
to the next payment, as in the U. S. Court rule. 

(3) When the final settlement is made before a year's unpaid 
interest has accrued, the several amounts are reckoned to the 
time of settlement. 

181. Define Legal Interest and Umry» 

Le^al Interest is the rate per cent established by law as that 
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which is to he implied in an interest-hearing ohligation, in which 
the rate is not specified. 

Usury is unlawful interest. Interest greater than the legal 
rate, if agreed upon between the parties and specified in the con- 
tract, is not Usury. 

182. Whai is the method for Pcaiiai Payments on Notes ^'tpith An- 
nual Interest " f 

Find the interest on the note for 1 year; and find also the 
amount of the payments made during the year, from the times 
they were severally made to the end of the year. 

If the payments amount to more than the interest due, take 
their amount from the amount of the note, and make the remain- 
der a new principal. 

But if the amount of the payments does not equal the interest 
due, the principal remains unchanged, and the amount of the 
payments is taken from the interest, the remainder being treated 
as deferred interest. 

Proceed in this manner with each year till the time of settle- 
ment, the last period being that from the time the last annual in- 
terest fell due to the time of settlement. 

183. What is the method in Pcartial Payments en Notes hearing Contr 
pound Interest f 

When partial payments are made on notes bearing compound 
interest, compute the interest on the several payments from the 
time they were made to the close of the respective years in which 
they were made, and deduct the amount in each case from the 
amount of the note at the close of that year. 

184. D^vne Discofrnt^ Commercial Discount, Bank Discount. 

Discount is a general term used by business men to signify any 
deduction made from a nominal price, or value. 

Commercial Discount is a deduction from the nominal price, or 
value, of an article. 

Bank Discount is interest paid in advance, and for 3 days more 
than the nominal time. These 3 days are called Days of Grace* 
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185. Df^ Firoceedsy ttve DineourU, Pi-eaerU Worth. 

The Proceeds or Ayalls of a note given at bank is the amount 
which the hank pays for the note. 

Trna DlaooiUlt is a deduction made for the present payment of 
A sum of money due at some future time. 

The Present Worth of a sum of money due at some time, is a 
sum which, put at interest at a rate agreed upon, will in the 
given time amount to the sum due. 

When the PreaerU Worth of a note exceeds the Face of the note, this ex- 
oeM U called Premium. 

The difference between the nominal present value (as the /ace of a note) 
and the Fretent Worth, is the True Otseouit, or Preadiim, as the case may be. 

186. Whai is the principle on which paper is discowUed cU bankf 

Find what the obligation will yield at maturity, compute the 
interest on this amount from the time the paper is discounted to 
its maturity, and deduct this from the amount which the note 
will yield at maturity. 

This difference is the Proceeds, and the interest is the Bank Dlseount. 

Bulk Discount is always reckoned for the exact time in days, including 
the 8 days grace. Thus, a note dated December 4, and due in 2 mo. 15 da., 
matures 27 •«- 81 + 19 + 8 — 80 da. after date. 

187. What is the principle on which Common DiacomU is computed t 

Find what the paper will yield at its maturity, and then find 
what sum put at interest at the rate of discount agreed upon, will 
yield the same amount at the time when the paper matures. 

If the obligation is due at different times, the amount yielded at each of 
these times is treated as a separate obligation, and the sum of the present 
worths of all these amounts is the present worth of the entire obligation. 

188. Qiioe a ndcfor discounHng a sum due ai a future time, aUowing 
the purchaser deferred annual interest. 

To 1 add the product of the rate and time, and the product of 
the square of the rate into the sum of the numbers 1, 2, 3, 4, etc., 
to 1 less than the number of years, and by this entire sum divide 
the amount of the debt. 

189. Define a Company. 

A Company is an association of persons for transacting busi- 
ness. 
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Basiness Companies are of two general classes, incorporaUd and unineor- 

f orated. The former are spoken of as Corporations, and the latter as 
inns. Houses, or Partnerships. A Business Corporation is an association 
authorized by special or general law to transact certain business, under a 
specified name. 

A Firm, or Honse, is an association bound to each other by mutual arti' 
cles of agreement for the transaction of certain business. 

190. What is Capital Stocky or Joiard Stockf 

Capital Stocky or Joint Stocky is the amount of money paid, 
together with that subscribed but not yet paid in, for the purpose 
of carrying on the business of the company, or corporation. 

When a company is formed for any particular purpose, as for example, 
to build and run a railroad, an estimate is made of the amount of money 
which will probably be needed to do the work and carry on the business, 
and this amount is divided up into what are called Shares, a share usually 
being flOO. The subscription books are opened, and all who will are in- 
vited to ** take stock," t. «., to subscribe. When one subscribes for a certain 
number of shares, he agrees to pay in for the uses of the company the 
amount for which he subscribes, or such part of it as may be needed, when 
called for. and he receives from the company a Certificate of Stock, which 
certifies that he owns so much stock in the company. 

191. What are &odc8f 

Stocks are the certificates of a corporation, signed by the proper 
officers, and showing that the holder owns so many shares in the 
capital stock of the company. 

Any one who owns stocks is a Stockholder in the company. 

192. What are JXredors of a Company f 

They are members elected by the stockholders for the general 
oversight and direction of the business, to which the President, 
Secretary, and other special officers give more immediate attention. 

193. What are Gross Earnings, and Net Earnings, respectively f 

The Gross Earnings of a company is the total amount of 
money, or its equivalent, received in the transaction of its business. 

The Net Earnings of a company is the amount that is left after 
deducting from the gross earnings the expenses of conducting its 
business, losses, and accrued interest upon its bonds or other ob- 
ligations. 

The net earnings of a company are its profits, and are to be divided 
among ttie stockholders in proportion to the amount of stock which each 
one owns, unless otherwise determined by the directors. The net earnings 
may be devoted to extending the business, if the directors so determine. 
An Assessment is a sum required of stockholders to meet the losses, or ex- 
penses of the company. 
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194. Define a Corporation Bond 

The Bond of a corporation is its certificate of indebtedness 
signed hy the proper officers, and given under the corporate seaL 

Such bonds are the notes of the corporation, and are secured by mort- 
gage upon its property. These bonds, like other notes, are made payable at 
a certain time, and bear a specified rate of interest. 

195. What are Government Bonds f 

GoTernment Bonds are certificates of indebtedness issued bj 
the Government; as bj the United States, or State government, 
bj a county, citj, school district, or other government corporation. 

' 196. What are Consoh and BerUes, respectively f 

Consols are English government stocks. Rentes ("rahnts") 
are French government stocks. 

197. What is a Coupon t 

A Gonpon is a certificate of interest attached to a bond which, on 
the payment of the interest, is cut off and delivered to the payor. 

Stocks and Bonds are bought and sold in the market lust as wheat or co 
ton, and the prices fluctuate according to prosperity of business, the plenty 
or scarcity of money, and many other circumstances. 

198. W hoi u Stock- jobbing f 

Stock-Jobbing is the business of buying and selling stocks and 
bonds, with a view to speculation. 

199. Meaning of Par Value t 

The Par Yalne of stock is the face of the certificate or bond. 

Premiam, Discount, and Brokerage are always reckoned on the Par 
Value. 

When stocks sell for more than their par value they are said to be at a 
Preminm ; when for less they are at a DiseOQiit. 

The Market Yalne of stock is the price per share at which it can be 
bought. 

200. lUusinxte a transaction in Exchange. 

A merchant in Detroit wishes to pay a debt of $2,500 in New 
York. He may send the money by a friend, by mail, or by ex- 
press ; but the most common and most convenient way is to step 
into a bank in Detroit, and paying in his $2,500 with a small per- 
centage for their trouble, get the Detroit bank's order on a New 
York bank for the $2,500. This order, called a Draft, the Detroit 
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mercliant can send to his creditor in New York, ulio by stepping 
Into the New York bank to which the order is addressed, will get 
his $2,500. 

201. What IB Ejxihmffef 

Exclmnge is a method of making payments in distant places 
by the use of Drafts or Bills of Exchange, without the direct trans- 
mission of money. 

When the exchange is between places in the same countrv, it is called 
Inland or Domestle Exchange, and when between places in foreien coun- 
tries it is called Foreign Exchange. Hence a Draft is a Domestic Bill of 
Exchange. 

202. WhcUisaDraftf 

A Draf t) or Bill of Exchange) is a written order for money, 
drawn in one place and payable in another. 

203. WhatisaBankf 

A Bank is a company authorized by law to issue paper money, 
receive deposits, deal in exchange, loan money, or buy end sell 
coin. 

Some banks make it their chief business to loan monev, othcK to deal in 
exchange, others to receive deposits, while comparatiyely few are banks of 
issue, that is, issue paper currency. 

204. Oive a form of draft drawn by one bank upon another, 

FnusT National Bank of Detroit. 
$2,500 Detroit, Mich., July 26, 1884. 

At sight, pay to the order of Newcomb, Endicott & Ck)., Twenty- 
five Hundred Dollars. Schtttler Grant, Cashier, 
To the Ninth National Bank, \ 



New York, N, Y. 

A a Si 
the bank in New Yorl 



The above is a Sir ht Draft, i. e,, it is to be paid as soon as presented to 

k. 



205. Qive a form of draft draiwn by a merchant vpon a bank, 

$3,500. Detroit, Mich., July 26, 1884. 

At ten days sight, pay to the order of Sheldon & Co., Tsiirty- 

FiYE Hundred Dollars, value received, and charge the same to 

the account of E. B. Smith ^ Ck>. 

To the Twelfth National Bank, 1 

New York, f 
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The aboye is a Time Draft, and is not payable till ten days after presenta- 
tion. It should be presented as soon as received, when the caahier Tinritea 
on it " accepted," giving the date of acceptance and signing his name as 
cashier. This makes the bank liable for it, and is an axreement to pay it 
after ten days. If no time is specified when a draft is to be paid, it is paya- 
ble on sight. Drafts are also made payable a certain time after date. 

206. ff a New York house wiahee to pay a debt in a small Western 
plaMjfor tfutonce, what would be the cowrse t 

They would send to their creditor their check (order) upon a 
bank in New York, or a Certificate of Deposit. This will be at 
par in the Western place, and perhaps a little above. 

Fmd the cost to a New York merchant to pay a New Orleans ddU oj 
fiSOO^ New York exchange being at^ % premium in New Orleans? 

* The New York merchant must send a draft which will amount 
to $2500 including the ^ %, which the New Orleans man will 
receive as premium. Hence, the problem is the ordinary one in 
percentage, in which the amount ($2500), and the rate (.001) are 
given to find the base. Hence we have 

ft_ ^ _ $2500 _ $2500 __ -.^.Q... . 

* = TTr == nroOl = TOOT = «2497.50+. 

207. What is a fl200 SL Loms draft a< ff (2a., on New Ynrk worth, 
N, Y. exchange being 101, and the time discount being alS J^f 

The nature of this transaction is that a man in St. Louis buys 
at a bank there a draft on N. Y. for $1200. Since N. Y. exchange 
is at 101, t. e., at 1 ^ premium, if his draft were a sight draft it 
would cost him $1200 X 1-01 = $1212. But inasmuch as the 
bank in N. Y. will not have to pay the draft till ff da, after its 
date, they will not charge the St. Louis bank with it till they pay 
it. Hence, the St. Louis bank will have the use of the money f{ 
da, before it will be charged to them in N. Y., i. e., before they 
have to pay it. Therefore they allow 3 ^ discount on the faee of 
the draft for the use of the money. 3 ^ of $1200 for f J da, is $3.25. 
Hence the purchaser of the draft pays $1212 — $3.25, or $1208.75, 
or $1208.77 including a stamp. 

208. Qinfe an iUustraiion qf Foreign Exchange, 

James Howell, a young man from Chicago, is traveling in Eng- 
land, and his father, Thomas Howell, wishes to send him in Lon- 
don $1000. How will he effect it? and what amount in English 
currency will the son receive, sterling exchange being quoted el 
4.89}, and gold at 114? 
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Answsb.— The father may go to a Chicago bank which deals in foreign 
exchange, and get &biUof exchange on London. As gold la at 114» HOOOin 

SlOOO 
currency is equivalent to -rrj- — 9877.19 in gold. Hence, the face of the 

R77 1Q 

bill will be ^—^-179.2 +, or£1794B. 

Mr. Howell will receive from the bank three bills of exchange (orders on 
the London bank) of the following form : 

£179 is. Chicago. III., March 7. 1876. 

At sight of this First of Exchange (Second and Third of same date and 
tenor unpaid), pay to the order of James Howell One Hundred and Seventy- 
nine Founds and Four Shillings sterling, value received, and chaige the 
same to Bbown, Galb A Co. 

To Sunderland & Hatch, London. 

The other two bills will be exactly like this, except that in the second 
the word Second will be used where First is in this, and the parenthesis will 
read " First and Third of same date," etc. The third will read ** Third of 
Exchange (First and Second of same date, etc.)." 

The obiect of this arrangement is that the three bills may be lent by dif- 
ferent mails, and thus if one is lost the remittance will not fail. Of coarse 
when one has been received and paid the others are void. 

209. What are QuoUUionsf 

({notations are the statements made from day to day in the 
newspapers, giving the rates at which exchange, stocks, bonds, etc., 
are being bought and sold in the money market. These quota- 
tions are gold values. 

Quotations of London exchange give the value of £1 in dollars, the par 
value of £1 being $4.8665 ; when London exchange is quoted more than this 
it is at premium ; when less, at discount. 

Quotations of Paris. Antwerp, and Geneva exchange give the value of H 
in francs. The par value of a franc being .193, $1 — 6.18 francs + . Hence, 
when quotations are less than 5.18 this exchange is at a premium ; when 
greater, at discount. 

210. Meaning of Covarse of Exchange f 

The price at which exchange is quoted is often called Tilt 
Coofse of Exchange. 

211. Whai is EqiuUion of JPayments f 

Equation of Payments is the process of finding the mean ox 
average maturity or date of several obligations. 

The Term of Credit is the period from the date to the maturity of an 
obligation. 

Tne Eqnated Time is the equitable date for the payment of seveial obli- 
gatlons maturing at different dates. 

212. Stale a rule which covers aU eases of Equation qf Hiymaifi emd 
Averaging Aeeownts, 

Find the interest which would accme on each obligation (at 
15 
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any rate per cent, when none is named), from its maturity to the 
moef remote maturity. Then ascertain how long it would take 
the sum of the obligations, or the unpaid balance, to produce the 
sum of these interests, or the balance of interest, at the same rate 
per cent Subtract this time from the date of the most remote 
maturity, or add it, as the case may require, and the result will 
give the Equated Time. 

213. Define Iruuranee. 

Insarance is a branch of business in which companies called 
Inauranee Companies make contracts to pay specified sums of 
money to other parties, in the event of certain losses to which the 
latter may be liable, the company receiving a percentage on the 
sum guaranteed. 

The contract is called a Policy* The sum which the party insured paya 
to the company is called the Preminiii. 

214. What are the two principal departmenta <^ the Insurance 6ttn- 
ne88f 

Property Insurance and Life Insurance. 

The chief department of Property Insurance is Fire lainranee, in which 
the guarantee is against loss by fire. Marine Insarance is insurance against 
the contingencies of loss to vessels or property on them. 

Insurance companies are of two principal kinds, Stock and Mvtval. In 
the former the profits are shared and the losses borne by the stockholders 
in the ratio of their stock, after paying the expenses of the company ; in 
the latter these are shared by the Insured, or PoUeyftoldent who are in fact 
the stockholders. 

Property is not usually insured for more than three-fourths its market 
value, and specially endangered property will not be insured at all by 
judicious companies. 

215. What 18 an Annuity f 

An Annoity is a sum of money payable annually, or at other 
regular intervals. 

A Certain AmvaUy is one which continues for a limited time. A Pierpef ual 
AnnaiJly, ot a PerpefuiJby, continues forever. A ConUngeni Annuity ib one 
whose commencement, or duration, or both, is limited, as by a person's 
death, or by his arrival at a certain age. An Annuity in SevenUmf or De- 
ferred, is one which begins at some future time. An Annuity in Arreare, 
or Fordbome, is one the payment of which has not been made when due. 

The Amount of an annuity is the sum of all the payments, plus the in- 
terest of each ps^rment, from the time it became due. 

The Present Worth of an annuity is such a sum of money as will in the 
given time and rate per cent amount to the final value. 

216. D^ine a' Single Life Annuity, and a Temporary L^e Annwly, 
A Single Life Annnity is an annuity payable during the life 
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of a specified individual ; it is a contingent annuity, dependent on 
the life of the individual. 

A Temporary Life Annnlty is an annuity payable for a speci- 
fied number of years, provided the person named lives through 
that period, but which ceases at the annuant's death, if this oc- 
curs before the expiration of the time. 

Of course, if it were possible to tell how long a 14fe Annuant would 
live, the case would be one of annuity certain. But inasmuch as this can 
not be, we are obliged to resort to the theory of probabilities, based upon 
the average duration of life, and the chances that a person at any given age 
will live till any other given age. Such tables are called Mortamy TableSt 
Of these there are several in more or less general use, as for example, the 
NorthampUm, the Carlisle, the Combined Experience, and the American Expe- 
rience, 

217. Meaning of the Mathematical Probability of an event f 

The Mathematical Probability of an event is the number of 
favorable opportunities divided by the whole number of oppor- 
tunities. The Matliematical Improbability is the number of 
unfavorable opportunities divided by the whole number of oppor- 
tunities. 

Illustration.— A man draws a ball from a bag containing 5 white and 2 
black balls ; the opportunities favorable to drawing a white ball are five. 
and the whole number of opportunities is seven ; hence the mathemancal 
probability of drawing a white ball is ^. The mathematical probability of 
drawing a black ball is ^ 

218. Whatisa Joint Life Annuity f 

A Joint Life Ammity is an annuity contingent on the survival 
of all of several persons. 

219. What is a Survivorship f 

A Snrrivorship is an annuity contingent upon the survival of 
either of two or more lives. 

The Improbability of an event is the difference between certainty and 
the probability, t. e., it is 1— the probability; or it is the unfaioorable oppor- 
tumties divided by the whole number of opportunities. 

220. D^me Life Insurance, 

Life Insurance is the guaranteeing of money contingently on 
human life. 



As to the CongtUuHon of the Company, Life Insurance Companies may be 
proprietary, mntnal, or mbLedf— Proprietary, when the stock is subscnbed 
and the company constituted in the ordinary way of oigani4ng business 
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organization ; Mutual, when each person insured becomes a member of the 
company, and hence is both insured and insurer ; Mixed, when botti fea- 
tures are combined. 

Policies are Life Policies when the amount guaranteed is due on the 
death of the insured ; Term Policies when this sum is payable upon the 
death of the insured, provided it occurs within a specified time ; Endow- 
ment Policies when tne guanantee is payable when the insured reaches a 
certain age, or at his death if it occurs before he reaches that age. 

221. D^ne the hmda <^ Premiums. 

Premiums are Single when the insurer pa3r8 in advance the en- 
tire sum necessary to secure the payment of the special sum at 
death; Limited when the entire premium is to be paid in a 
specified number of payments ; and Animal when the insurer pays 
a stipulated sum annually during the lifetime of the insured. 

Net Premlnm is the premium which two considerations— probability of 
life and interest on premiums— would demand. 

Loading is the amount added to the net premium to cover the estimated 
expenses of the company, and to provide for unusual mortality or otiier ex- 
igencies which can not be foreseen. 

222. WhaiiaSimpUI^jirtnenMpf 

Simple Partnership is a partnership in which the capital of 
each partner is employed for the same time. 

223. What 18 Compound Bartnerahip f 

Gomponnd Partnership is a partnership in which the capital 
of the partners is employed for different periods of time. 

224. What are the several trnHs of measures and weights in the Metrit 
System f 

(1) The Unit of Length, called the Metre (mee^-ter), from 
which the system derives its name. It is nearly one ten-millionth 
of a quadrant of the earth's circumference. 

(2) The Unit of Area, called the Are (air), is a square whose 
side is 10 metres. It contains 100 square metres. 

(3) The Unit of Solidity, called the Stare (stair), is a cube 
whose edge is one metre. 

(4) The Unit of Capacity, called the Litre (leef-ter), contains 
a volume equal to that of a cube whose edge is one-tenth of a 
metre. 

(5) The Unit of Weight, called the Gramme (gram), is the 
weight of a cube of distilled water whose edge b one-hundredth 
of a metre. 
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225. What are the mulHpUa and wb-mvUvpUi (f the Marie i^ftttmf 

For multiples, Greek numerals are used : 
Deka, 10 ; Hecto, 100 ; Kilo, 1000 ; Mjria, 10,000. 
For sub-multiples the Latin ordinals are used : 
Deci, 10th ; Centi, 100th ; Milli, 1000th. 

Dekametre means 10 Metres. 

Dekagramme " 10 Grammes. 

Hectometre ** 100 Metres. 

Kilometre " 1000 Litres. 

Myriagramme '' 10000 Grammes. 

Centigramme ** x^ Gramme. 

Milligramme ^ j^ Grammeu 

226. How was ike metre determined f 

A party of scientists made a careful measurement of the me- 
ridian passing through Paris, France, and then took 15,00^0,000 part 
of the distance on the quadrant. When this distance was ascer- 
tained a platiniridium bar was prepared, and at 0° C. two lines 
were drawn on the metal 39.37 inches apart. This bar is kept at 
Sevres, near Paris, and by it all the standard metres in the differ- 
ent countries have been measured. 

227. WhatiaalUref 

It is the amount of distilled water that would exactly fill a 
cubical jar having for its internal linear measurement one deci- 
metre. 

228. What 18 a gram? 

It is the weight of one cubic centimetre of distilled water at 4* C. 

229. How extensively is the metric system employed f 

It is the government system of weights and measures in almost 
all the countries of Europe. It is extensively used in South 
America and Asia, and is authorized by Congress in the United 
States. 

230. How would you find the quantity of gold in one ton of 
''Eagles'' f 

The percentage of purity of all coins in this country is 90^, 
with 10^ of the baser metal. To find the amount of gold in a 
pound of coins you would simply take 90% of the weight, and then, 
having the bullion value of gold, you can easily find the absolute 
value of your coins. 



SECTION X. 

GEOMETRY. 

L Wkaiii Geometry f 

Qeometry is the science of magnitude. 

2. D^ne a Solidy a Sinrfa/ce^ a LinCf a Pointy a Mdgmtude. 

A Solid is a magnitude having length, breadth, and thickness. 

A Surface is a magnitude having length and breadth, without 
thickness. 

A Line is a magnitude having length, without breadth or 
thickness. 

A Point has only position, without extent 

A Magnitude is that which has only extent and form. 

SSmfkar Magnitudes are those that have the same form. H&mctogtnu 
points are similarly situated points in similar magnitudes. The term Aomot- 
ogow is also applied to similarly situated lines, or surfaces, of similar mag- 
nitudea Equivalent Magnitudes are those that have the same extent 

3. What is a Qeometrieal Figtare f 

It is any line, surface, solid, or combination of these magnitudes 
that can be described in exact terms. 

Figures are represented by diagrams, and by models. Points are repre- 
sented by capital letters. Figures are usually designated by naming some 
of their points. Sometimes, when a figure is designated by a singleletter, 
the small letters are used. 

4 D^me a Straight /«ne, a Carve line. 

A Straight line is one that has the same direction through its 
whole extent 

A Curre is a line that has a continuous change in direction. 

(230) 



OEOMETBY. 231 

5. Bepeat the (wo axioms of straight lines, 

(1) Axiom of Dibection.— In one direction from a point 
there can be only one straight line. 

(2) Axiom of Distance. — The straight line is the shortest 
that can join two points. 

>6. ^01716 the CoroUaries we haxefrom the Axiom of Direction, 

(1) From one point to another there can be only one straight 
line. 

(2) If two straight lines have two points common, or if they 
have the same direction from a common point, they must coin- 
cide ; they are one line. 

(3) The position of a straight line is determined by two points, 
or by one point and one direction. 

(4) If any figure revolves about a straight line, the line itself 
remains fixed in position. 

7. WhatisaFUmet A Curved Surf ace f • 

A Plane is a surface that never varies in direction. 
A Curved Surface b one in which there is a change of direction 
at every point. 




ary, or the sum of all the sides. A Triangle Is a polygon of three sides ; a 
QaadrUaterai has four sides ; a Pentagon, five ; a Hexagon, six ; an Octagon, 
eight ; a Decagon, ten ; a Dodecagon, twelve ; and a Penteaeeagon,tfteen. 

8. D^ine a Oirde, 

A Circle is a portion of a plane bounded by a curve that is 
everywhere equally distant from a point within. The curve is 
the circumference, and the point is the center. 

9. What is Plane Geometry f Solid Geometry f 

Plane Geometry is that branch of the science which treats of 
plane figures. Geometry of Space treats of figures whose points 
are not all in one plane. 

10. Whal are the Figures <^ Spate treated of in Elementary Oeome^ 
tryf 

(1) Unenclosed figures that consist of straight lines and planes ' 
(2) Enclosed fibres that aire bounded by planes, and are call^ 
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polyedrons \ and (3) Three enclosed figures bounded by carved 
snrfaoes, the cone, the cylinder, and the sphere. 

11. W)uU fundamental trtUhi are the basis cf the science of Geometry f 

Two postulates and two axioms. Every geometrical conception, 
however simple or complex, is composed of two kinds of elements 
— directions and lengths or distances. The directions determine 
its form, and the distances its extent. 

12. D^ine ike various kinds o/ angles, 

A Straight angle is one whose arms have exactly opposite di- 
rections, so that they form one straight line. 

Adjacent angles are two angles that have the same vertex and 

one common arm between them. 

Vertical angles are the opposite angles formed by two inter- 
secting lines. 

A Bight angle is formed when one line meets another making 
the adjacent angles equal. 

A Perpendicular to a line is another line making a right angle 
with it. 

An Oblique angle is one neither a right angle nor a multiple 
of a right angle. 

An Acute angle is one that is less than a right angle. 

An Obtuse angle is one that is greater than a right angle, and 
less than a straight angle. 

Complementary angles are two whose sum is equal to a right 
angle. Each is the complement of the other. 

Supplementary angles are two whose sum is equal to a straight 
angle. Each is the supplement of the other. 

Ciorresponding angles are any two having their vertices at dif- 
ferent points, both being on the same side of the secant, and on 
the same side of the two lines cut. 

Alternate angles are any two having their vertices at different 
points and being on opposite sides of the secant and on opposite 
vides of the two lines cut. 

Interior angles are those between the two lines ; the others are 
exterior. 

13. D^ne some terms pertaining to Circumferences, 

(1) A Kadius is a straight line from the center to the circunt 
f^re^C9. 
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(2) A Diameter is a straight line through the center with both 
ends in the circumference^ 
An Arc is a portion of a curre. 
A Chord is a straight line joining the ends of an arc. 

A Major Arc is one greater than a semi-circumference ; a Minor Arc ia 
one less than a semi-circumferenoe. 

14. WhcU are Direct arid Indirect Demorisiraiionsf 

A Direct Demonstration proceeds from established premises by 
a regular deduction. 
An Indirect Demonstration begins with the conclusion. 

It proceeds by these steps : 

Ist Suppose that the conclusion to be demonstrated is not true. This 
supposition is called the false hypothesis. 

2a. Show, by reasoning upon the false hypothesis, that it involves a con- 
tradiction, or leads to an impossible conclusion. This contradiction or im- 
possibility is called the absurd conclusion, and, hence, this method is called 
redudio ad absurdvm. 

8d. Since the supposition that the conclusion is false leads to an absurd 
ity, the conclusion must be false. 

15. What is the Method of Echaustions t Of Indivitibles f 

It was used by Euclid in the demonstration of a theorem that 
involved a ratio between magnitudes that have no common 
measure. 

The Method of Indivisibles consists in regarding magnitudes as 
composed of infinitely small elements, called Infiniteiimals or In- 
divigS^ee. 

16. What is a Determinate Problem f An Indeterminate Pi'oblemf 

A Determinate Problem is one that admits of a definite number 
of solutions; as the problem, to draw a circumference through two 
given points, with a given radius. A problem is Indeterminate 
when it admits of an indefinite number of solutions. 

17. Dtfine the mrioue kinds of THangles, 

An Acute-angled triangle has all its angles acute. 
A Bight-angled triangle has one of the angles right. 
An Obtuse-angled triangle has one of the angles obtuse. 
An Equilateral triangle has three sides equal. 
An Isosceles triangle has only two sides equal. 
A Scalene triangle has no two sides equal. 

The Hypotenuse of a right-angled triangle is the side that subtends the 
ilght angle. 
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The Altitade of a triangle is the perpendicular distance between one 
tide and the vertex of the opposite angle. This side Is called the base^ and 
the opposite vertex Is callea tiie vertex of the triangle. A medial of a tri- 
angle 18 a line from llie vertex to the midpoint of the base. 

18. When is a eirde aodd to be dreunMcribed and token {nseribed f 

When a circumference passes through the vertices of all the 
angles of a polygon, the circle is said to be emnmaaribed about the 
polygon, and the polygon to be VManbed in the circle. When 
every side of a polygon is tangent to a circumference^ the circle is 
inacribed and the polygon drewmaeribed. 

A circle that touches one of the three sides of a triangle and the other 
two sides produced is called an etcribed circle. 

19. WhatuaTrapegMf 

A Trapezoid is a quadrilateral that has two sides parallel. The 
parallel sides are called bases. 

20. WhaJt is a BxraUdogramf A ReeUmgle f 

A Parallelogram b a quadrilateral that has its opposite sides 
parallel. 
A Bectangle is a right-angled parallelogram. 

21. Whai ts a Bhombw, 

A Bhombusy or Lozenge, is* a parallelogram that has all its 
sides equal. 

22. D^ne a Square; a DiagonaL 

A Square is a quadrilateral having its sides equal and its angles 
right. A Diagonal of a polygon is a straight line joining two 
vertices, except, of course, two consecutive vertices, which are 
joined by a side. 

The Altitude of any quadrilateral having parallel tides is the distance 
between parallels. Then either of these is called the base, and sometimes 
the two are called the bases. The altitude of a parallelogram may be either 
of the two distances. 

23. WhiUisthesUmdardmeouwreifmrfacesf 

The square. That is, the unit of area is a square having for 
its side the unit of length. 

It is used because of Its simplidtv. It has the same length throughout 
its breadth, and the same breadth throughout its length ; and the length 
and breadth are equaL 



21 Whai%sikeI)f(hagoreanTheormf 

The square on the hypotenuse of a right-angled triangle is 
equWalent to the sum of tiie squares on the sides that contain the 
right angle. - 

This theorem, disooyered by Pythagoras, is known as the 47th Proposi- 
non, that belnff its number m the First Book of Euclid's Elements. The 
^mhagorean Theorem and the theory of similar triangles are the basis of 
Trigonometry. 

25. D^ne a Segment <fo, drde; a Sector, 

A Segment of a circle is the part cut off by a secant or chord. 
A Sector of a circle is the part between two radii and the arc in- 
tercepted by them. 

26. Meaning <^**Beet/yieation of the Oircumferenee**; cf "Squaring 
i^aOirele"f 

The Bectification of a curve consists in finding a straight line 
of the same extent The Quadrature or Squaring of a Circle con- 
sists in finding an equivalent rectilinear figure. 

27. WhaiieaDiedtaif 

A Diedral is the figure formed by two planes which meet. It Is 
also called a diedral angle. The planes are its faces and the inter- 
section is its edge, 

28. Whai is meant by I^xratUUsmf 

Parallelism consists in the identity of the directions of lines, or 
of a line and a plane, or of planes. A Parallel Line and Plane 
are such that the line is parallel to a line in the plane ; that is, 
the plane has directions which are the same that the line has. 

29. Whai is a TMedralf 

A Triedral is the figure formed by three planes meeting at one 
point. The point where the planes and intersections all meet is 
called the vertex- ot the triedral. The intersections are its edges, 
and the angles formed by the edges are its faces, 

A triedral that has one rectangular diedral is called a rectangular triedral. 
U it has two, it is btreetangtUar ; if It has three, it is MrectangtUar. A 
triedral that has two of its fiEUses equal is called itoeedes; if all three are 
equal it is eguUateral. SuppkmerUary trtedraia are two triedrals in which the 
fftices and diedrals of the one are respectiyely the supplements of the die- 
drals and faces of the other. 9yfnmetrical triedraia are two triedrals whose 
elements are respectiyely equ^ but arranged in reverse order. 
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30. WhatisaPdyedrcdf 

A Polyedral is a figure formed by several planes that meet at 
one point The vertex, edges, and faces are defined, as those of a 
triedral. A triedral is a polyedral formed by three planes. 

A polyedral is called convex^ when every diagonal plane lines within the 
figure; otherwise it is called coTuxtve. 

31. Whaiiaa Pdyedron t 

A Polyedron is a solid, or portion of space, bounded by plane 
surfaces. Each of the surfaces is a /ace, their intersections are 
edges, and the points of meeting of the edges are vertices of the 
polyedon. 

A DiagonaZ of a polyedron is a straight line Joining two vertices that are 
not in the same face. 

A Diagonal Plane is a plane passing through three vertices that are not in 
the same face. 

32. D^ne a Tetraedron, 

A Tetraedron is a polyedron having four faces. 

The Attitude of a tetraedron is the perpendicular distance from one face 
to the opposite vertex. This face is called the base, and the vertex is called 
the vertex of the tetraedron. 

33. Whai is a Pyrwmd f 

A Pyramid is a polyedron having for one face a polygon, and 
for the other faces triangles whose vertices are at one point. 

The polygon is the haxe of the pyramid, the triangles are its aides, and 
their intersections are the lateral edges of the pyramid. The vertex of the 
polyedral is the vertex of the pyramid, and the perpendicular distance from 
that point to the plane of the oase is its aJMude. 

34. WhaiisaPnmf 

A Prism is a polyedron which has two of its faces equal poly- 
gons lying in parallel planes, and the other faces parallelograms. 

The Altitude of a Prism is the perpendicular distance between the planes 
f f its bases. 

A Right Prism is one whose lateral edges are perpendicular to the bases. 
A R^ular Prism is a right prism whose base is a regular polygon. 
A Parallelopiped is a pnsm whose bases are parallelograms. 

35. WhaiuaChbef 

A Cube is a rectangular parallelopiped whose length, breadth 
and altitude are equal. Then a cube is bounded by six equal 
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squares; its vertices are trirectangular triedrals; and its edges 
are of right diedral angles. 

36. WJuUiaaQmef 

A Gone is a solid described by the revolution of a right-angled 
triangle about one of its sides as an axis. The other side describes 
a plane surface, a circle, having for its radius the line by which 
it is described. 

The plane surface of a cone is called its base. The opposite extremity of 
the axis is the vertex. The altitude is the distance from the vertex to the 
base, and the slant height is the distance from the vertex to the circumfer- 
ence of the base. 

37. WhatwaOylinderf 

A Cylinder is a solid described by the revolution of a rectangle 
about one of its sides as an axis. The sides perpendicular to the 
axis describe circles ; the opposite side describes a curved surface. 

The plane surfaces of a cylinder are called its boxes, and the perpendicular 
distance between them its oUifttde. 

38. WhatisaSph&ref 

A Sphere is a solid described by the revolution of a semi-circle 
about its diameter as an axis. 

The center y radius, and diameter of the sphere are the same as those of 
the generating circle. The spherical surface is described by the circumfer- 
ence. The halves of sphere are called hemispheres, 

39. Mention terms applied to Gonea, 

A cone is said to be inscribed in a pyramid when their bases 
lie in one plane, and the sides of the pyramid are tangent to the 
curved surface of the cone. The pyramid is said to be circu-m- 
scribed about the cone. 

A cone is said to be drcamKribcd about a pyramid when their 
bases lie in one plane, and the lateral edges of the pyramid lie in 
the curved surface of the cone. Then the pyramid is inccribed in 
the cone. 

40. MerUion terms applied to Spheres. 

A sphere is said to be inscribed in a polyedron when the faces 
are tangent to the curved surface ; and the polyedron is dreum^ 
scribed about the sphere. A sphere is circumseribed about a polye- 
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droD when the vertices all lie in the cnired surface ; and the 
polyedron is uueribed in the sphere. 

A frastmm of a cone is said to he inaenbed in a sphere when 
the circumferences of its bases lie in the surfaces of the sphere. 

A OrecU (XreU of a sphere is a section made by a plane through 
the center. 

A Small Oirde of a sphere is a section made by a plane not 
through the center. 

The PoUg of a circle are the points where its axis pierces the 
spherical surface. 

41. D^ne terms pertaining to Spheriocd Surfaces. 

A Lune is the part of the surface of a sphere between two halves 
of great circles. That part of the sphere between the two planes 
is called a Spherical Wedge. 

A Zone is a part of the surface of a sphere between the two 
parallel planes. That part of the sphere itself is called a SegmeniU 
The circular sections are the has/es of the segment, and the dis- 
tance between the parallel planes is the aUxhide of the zone or 
segment. A spherical Sector is the part of a sphere described by 
the revolution of a circular sector about a diameter of the circle. 
A Spherical Polygon is part of the surface of a sphere included be- 
tween three or more arcs of great circles. 

42. Why is it that we cannot find the exact value of tt, the ratio 
between the diameter and circumference of a circle f 

It is found by means of the ratio existing between twice the 
apothem and the perimeter of a regular polygon. By continually 
doubling the number of sides, the perimeter approaches nearer 
and nearer to the circumference of the circumscribed circle, while 
the apothem approaches the radius and tt increases. But as a 
circle is a regular polygon of an infinite number of sides in which 
the apothem is the radius, and as we can never in our calculation 
numerically express infinity, we can never find the absolute value 
of vr. It is generally expressed as 3.14159, but by continually 
increasing the number of sides of our regular polygon it increases 
decimally. 

43. Is there siich a state as parallelism f 

Not absolutely. All objects on this earth are held in proper 
relation with all others by means of a physical attraction, termed 
gravitation. As all are attracted toward the point whence this 
force originates, two parallel lines or objects produced would 
meet, just as certainly as do the sides of a triangle. 



SECTION XL 

CIVIL GOVERNMENT. 

1. D^/Sne a SttUe. 

A State is a community of persons living within certain limits 
of territory, nnder a permanent organization, which aims to se- 
cure the prevalence of justice by self-imposed laws. 

2. Whalis Qovernmientf 

€h)vemment is control. 

Ciyil goYemment pertains to the citizens of a state or nation. It is con- 
trol by law, ezeidBea by a state over its members. 

3. When 18 a state Sovereign f 

If all the laws of a state are self-imposed, that is, if there is no 
power outside its body of people which dictates to it in any way, 
the state is said to be sovereiffn. 

The sovereignty of a state consists in the absolute right to control its own 
members, and in the absolute right to resist any interference in its affairs 
by any state. 

4. What are Lawsf 

Laws are expressions of the controlling will, which become rules 
of action for the governed. 

A law, to secure control, must be accompanied by a penalty, and a cer- 
tainty that the penalty will be inflicted. 

5. W hy is government a neeeasiiy f 

Society must organize itself permanently : first, to control the 
evil inclined and protect the weak, and then to devise and carry 
out plans for the common necessity and convenience. Govern- 
ment is a necOssity of society^ and society is a necessity of man's 

nature. 

(239) 
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6. What eomtitiUea the Qcmemmenl of a State f 

Those persons, more or less numerous, who directly exercise 
control over the members of the state. Thus, in the United 
States, the President and all officers under his control. Congress, 
and the courts of justice, together form the government. 

There is a distinction between the state and the government. 
The former is the whole body of people organized for the pur- 
pose of control ; the latter is that part of the whole body through 
which the control is exercised. 

The state is supreme : the goyemment is suhordinate. The right to con< 
trol rests primarily with the state ; secondarily, with the goyemment 

7. How is avihoriiy to govern obtained f 

It is probable that in the early history of the world all govern- 
ments held their power by the tacit consent of the state. A single 
man, having, in a superior degree, the elements of control, physi- 
cal strength, and skill, courage, and sagacity, came to be recognized 
by a simple pastoral people as having authority over them. His 
children in their turn would become rulers; and thus hereditary 
kingship would come to exist. In many cases power has been 
seized by force, and the people, finding resistance useless, have 
yielded to the usurpation. 

8. What are thefwnctUms of gowmment f 

To make laws, to interpret and apply them ; and these functions 
call for three departments — legislative, judicial, and executive. 

9. Define Statute Law, 

Statute law includes all enactments made by legislative bodies, 
and promulgated by them as laws. 

These are formed from time to time, as circumstances make them neces- 
sary. In process of time some become useless, and are repealed, or dumged, 
or they remain on the statute book without force. 

10. What 18 the Unwritten Law f 

It consists of all those judicial decisions which have become 
authoritative through all the periods of the nation's history. 

11. Whatia^Gomnum Law*^f 

The term " common law," as used in England and the United 
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States, includes all that portion of the unwritten law of England 
that has not been set aside by statutes or by more recent decisions. 

12. Define the several forms of govemmerUi- 

Absolute, in which the laws are made by one person, and inter- 
preted and executed by officers responsible only to him. Limited, 
in which there is an hereditary executive, and a legislative de- 
partment whose members are chosen periodically by the people, 
the judiciary being responisble directly to the sovereign. Bepre- 
sentative Democracy, or Bepublic, in which both the chief execu- 
tive and the members of the legislative departments are cliosen 
periodically by the people. 

There have been states in which all the fiinctions of government were 
in the hands of a few people, self-appointed. Such a government is an 
Oligarchy. If a class o! nobles rules the state, the government is called 
an Aristocracy. 

13. What is a Ckmsliiution f 

The law by which the state controls the goyemment. It is the 
fundamental law, and all others must accord with it. 

Constitutions are of two kinds: some are written instruments,— others 
are without definite form. 

14. How is the authority of govemmerU limited? 

By limiting the term of service of its members. When the 
people have this power of changing the government at their will, 
it becomes impossible for any usurpation of authority to continue. 

15. How is every state divided f 

Tnto two classes, — those who have a voice in public affairs, and 
those who have not ; the voting and the non-voting. Those who 
have a voice in the conduct of public affairs are said to have 
political liberty. 

The voice of a majority of those who vote is considered to express the 
will of the state. 

16. What are the three obligations of a good govemmerU f 

First, to secure justice to the members of the state ; second, to 
promote the general welfare ; third, to defend the state. 

W 
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17. Wow i» justice secured f 

By protecting every individual in his right to personal secnrity, 
personal liberty, private property, and his own religious belief 
and worship. 

It is the duty of government to care for the life, health, and reputation 
of its subjects. 

Personal liberty is freedom to go and come, to assemble peaceably for 
discussion, to petition the government, and freedom of speech and of the 
press. 

The right of property covers the acquiring, using, and disposing of 
property, time, and labor. 

18. How care these naturai righis limited in society f 

First, by a regard to the right of others; second, by the right of 
the government to take property for public purposes. This right 
of the government exists as the right of taxation, and right of 
eminent domain. 

19. What is civU liberty f 

It is the enjoyment of one's natural rights in society. It is 
liberty under the law. These rights may be forfeited by the com- 
mission of crime. 

20. How does the gavemmerU promote the general welfare f 

By securing justice, by executing measures of public utility, 
and by fostering the industries of the state. 

It is the duty of the government to provide f o|r the education of the peo- 
ple ; it may compel children to attend school ; it should care for the general 
culture of the people. It is a duty of the government to defend the state. 

21. Qive a mmmaary qf the naJtwre and duties of citizenship, 

(1) A citizen is a member of the state. (2) He may be native 
or naturalized. (3) He is bound to support the government by 
obeying its laws. (4) He may disobey a law which violates his 
conscience, but he must suffer the penalties of disobedience. 
(5) He is bound to support the government with his money, and 
by his service if necessary to its defense. (6) Voting is a duty, 
and suffrage is a right. 

22. What are the principal executive officers of each state f 

In each state the people elect a governor, a lieutenant-governor, 
a secretary, a treasurer, an auditor, an attorney general, and a 
superintendent of public instruction. 
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23. Whai are the QiwlifioaLwM oj a Qovemor f 

In Indiana the Governor must have been a citizen of the United 
States and a resident of the state for five years, and must have 
attained thirty years of age ; in Illinois he mi^st have been a cit- 
izen of the United States and of the state for five years, and must 
have attained thirty years of age; in Michigan he must have 
been a citizen of the United States for five years, and a resident 
of the state for two years, and must have attained thirty years of 
age { in Wisconsin he must be a citizen of the United States and 
a legal voter in the state ; in Iowa he must be a citizen of the 
United States, a resident of the state for two years, and must have 
attained thirty years of age ; in Minnesota he must be a citizen 
of the United States, a resident of the state for one year, and 
must have attained thirty-five years of age ; in Ohio no qualifica- 
tions are stated in the Constitution. 

24. What are the powers and duties of the Oovemorf 

(1) He is required to give information and advice to the Legis- 
lature upon matters pertaining to the interests of the state, and 
he may call special sessions of the two houses when, in his judg- 
ment, the public interests require it. 

(2) He is commander-in-chief of the military forces of the 
state, having full power respecting their instruction and discipline. 
He may call out the troops and lead them in case of insurrection 
and invasion, and may order out such portions as may be neces- 
sary to suppress riots, and to aid in enforcing the laws. 

(3) He has power to pardon offenses against the state after per- 
sons have been convicted of the same. Thb power does not 
usually extend to cases of impeachment, or of treason. 

(4) He appoints notaries public, and members of various boards 
and commissions when authorized to do so by the Legislature. 

(5) In general, it is his duty to superintend the administration 
of state business, and to see that the laws are executed. 

25. What are the duties of the lAeuienarU-Oovemor f 

He is the presiding officer of the Senate. In case the chair of 
the Governor is vacant by reason of death, or absence from the 
state, or otherwise, the Lieutenant-Governor performs the duties 
of the Governor, and has all the powers which ih» CpOBtitutioii 
confers upon that officer. 
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26. WhcUaretheekief duties (f the Secretary (^ Sou f 

To keep a record of Uie official acts of the executive and legis- 
lative departments ; to attest the signature of the governor on 
commissions and proclamations ; to keep the laws of the state and 
publish them ; to receive and keep the returns of state and na- 
tional elections ; to receive and keep reports of corporations or- 
ganized under the general laws of the state. 

27. Define the duties of the StcOe Treasurer, 

He receives all money accruing to the state from taxation or 
otherwise ; keeps all notes, bonds, and other securities which aro 
the property of the state ; and pays out such sums as the auditor 
draws his warrant for. 

28. What are the duties of the State Auditor f 

He is to examine all accounts and demands against the state, 
and to draw liis warrant upon the state treasurer for the payment 
of such as are just. He also superintends the collection of dues 
to the state ; examines the accounts of the treasurer ; and reports 
to the L^islature, with suggestions, the financial condition of the 
state. 

29. Define the duties cf the Attorney General. 

He is to prosecute and defend in the Supreme Court all actions 
in which the state is a party ; to prosecute and defend any action 
when directed to do so by the Governor or Legislature ; to advise 
and assist the subordinate prosecuting officers of the state; to 
give legal information and advice, when requested to do so, to the 
Legislature, and to any of the executive officers of the state. 

30. What are the duties of State Superintendent of Schools f 

To examine into the condition of the public schools of the state, 
and report thereon to the Legislature ; to attend institutes and 
other meetings of teachers ; to prepare blanks for, and to preserve 
statistics from, the local school officers ; to supervise the school 
fund; to distribute the school laws and other documents for the 
use of school officers. 

31. What is the business of the Supreme Court cf a state f 

To decide questions of law that come before it in review or cor* 
rection of the proceedings o| inferior courts, 
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32. What is the jurisdiction of the Circuit or District Courts f 

They have original jurisdiction in all civil actions where the 
matter in dispute exceeds the jurisdiction of justices of the peace, 
and appellate jurisdiction in all civil actions that have been tried 
before the inferior courts. They also have original and appellate 
jurisdiction in all criminal actions, except those minor ones over 
which some of the inferior courts may have exclusive jurisdiction. 

33. Mention some of the inferior courts. 

Court of Common Pleas, Probate Court, Municipal Courts, 
Justices of the Peace. 

34. What are the objects of the ConstUution of the United States f 

This is stated in the brief preamble : " We, the people of the 
United. States, in order to form a more perfect union, establish 
justice, insure domestic tranquillity, provide for the common de- 
fense, promote the general welfare, and secure the blessings of 
liberty to ourselves and our posterity, do ordain and establish 
this Constitution for the United States of America." 

35. What are the requisite gvalifieations of a U.S, Bqn'esentative f 

(1) He must be at least twenty-five years of age. (2) He must 
have been at least seven years a citizen of the United States. 
(3) When elected, he must be an inhabitant of ihe state. 

36. What are the special powers of ihe House f 

(1) To present articles of impeachment. (2) To originate all 
bills for raising revenue, though the senate may amend these. 

37. How are United States Senaiors chosen f 

They are chosen by the Legislature of the state. The members 
of each House, on the same day, vote viva voce for a Senator. On 
the next day the two Houses meet in convention, and if the same 
person has received a majority of all the votes cast in each House 
he is declared elected. If no person has received such majorities, 
then the two Houses, sitting as one body, proceed to vote vitw wee/ 
and, if a majority of each House is present, the person who re- 
ceives a majority of the votes cast is declared elected. If there is 
no choice on the first day they are required to meet and take at 
least one vote each day, until choice is made or the session closes. 
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38. What are the quaiyicaiione qf a Sencdor f 

He mast be at least thirty years of age ; must have been at 
least nine years a citizen of tke United States ; and, when electedi 
must be an inhabitant of the state. 

39. Whai are the aeaaioM of a Qmgressf 

Each Congress usually holds two sessions : one longer, beginning 
in December of the odd year, and continuing until the next mid- 
summer ; a second, or shorter, beginning in December of the even 
year, and continuing until the 4th of March following, when the 
term of service of all the representatives and of one-third of the 
senators expires. 

40. Whai are the regmisiU quaUfioaHons (f the Bresideni f 

(1) He must be a native citizen. (2) He must be at least 
thirty-five years of age. (3) He must have been for at least 
fourteen years a resident of the United States. 

41. Whai a^ihe mode qf electing the Preaidmit 

(1) The people of each state choose a body of men called 
Electors. The number of these is the same as the number of sena- 
tors and representatives which the state sends to Congress. 

(2) On the first Wednesday in December the Electors meet at 
the capital of their respective states, and vote by ballot for a 
President. The Electors make three lists, each containing the 
names of the persons voted for, and the number of votes for each. 
These lists are signed by all the Electors, and sealed ; and a person 
is appointed by them to carry one list to the president of the 
senate at Washington ; another is sent by mail, directed to the 
same officer ; and the third is delivered to the judge of the U. S. 
court for the district in which the Electors meet. 

(3) On the first Wednesday in February the two Houses of Con* 
gress meet as one body, and the president of the Senate opens the 
certificates ; the votes are then counted by tellers appointed for 
the purpose ; and the person having a number of votes equal to 
a majority oi the whole number of electors appointed, is declared 
elected. 

42. What renifts if no eandidatehas a majority cf eUetoral votes f 
Then the representatives proceed at once to choose a president. 
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For this purpose two-thirds of the states mnst be represented. 
The Toting is by ballot, and by states, each state having one rote ; 
and a majority of the states is required for election. The choice 
of the house must be from the three persons having the highest 
number of electoral votes. 

The balloting of the house may continue until the 4th of March ensuing : 
when, if there has been no choice, the vice-president lusumes the duUes or 
president 

43. What is required when both offices become vacant f 

The law requires that electors shall be chosen in the states, and 
persons elected to fill the vacancies in the same way as in the 
regular elections. 

44. How is the Vice-President ekded f 

When the electors vote for president, they also vote by distinct 
ballots for the vice-president. They make similar lists of the 
persons voted for, and send them with the others ; and the votes 
are counted at the same time. 

45. WhaJt is the nature of the deetoral voting'J 

It is only a form. The people vote for the electors with the 
understanding that by so doing they are expressing their choice 
for president. All that the electors have to do is to record their 
votes for the persons previously agreed upon. 

46. Whai are the powers given to Congress for raising money f 

" Congress shall have power to lay and collect taxes, duties, im- 
posts, and excises, to pay the debts and provide for the common 
defense and general welfare ot the United States." 

47. DffiM direct taxes. 

Direct taxes include poll taxes, and taxes on land, houses, and 
other real estate. 

48. What are indirect taxes f 

Indirect taxes include duties, imposts, and excises. 

Duties upon exports are prohibited. Duties upon imports are of two 
kinds. Specific duties are proportioned to the quantity oi the article im- 
ported ; ad valorem duties are proportioned to the market value of the arti- 
cle in the country from which it comes, as shown by an invoioe accompany- 
ing it. A duty of a dollar a yard on silk would be speciMe; a duty Qf |or^ 
per cent on Om would be aavaUfrem, 
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49. D^ a tariff. 

A schedule of dutiable goods, with the rate upon each, is called 
a tarifil 

All duties are paid In gold by the Importer. For oonvenlence In colleo* 
tlon, custom houses are established at different places on the sea coast, on 
the navigable rivers, and on the boundary line between the states and the 
Dominion of Canada. 

60. Name the officers of the chief Executive Departmenis, 
By act of Congress, by and with the consent of the Senate, the 
President may appoint a cabinet who shall aid him by advice in 
regard to the public policy whenever he may wish the same. The 
members are also in charge of the various Executive Departments. 
They are the Secretary of State, Secretary of the Treasury, Secre- 
tary of War, Secretary of Navy, Secretary of Interior, Postmaster- 
General, Attorney-General, and Secretary of Agriculture. 

51. Define thefumetiom of the State DepartmefnL 

They are of two kinds : those relating to domestic affairs, and 
those relating to foreign relations of the government. It has the 
custody of the seal of the United States and affixes it to all state 
documents, with the signature of the secretary. It has the keep- 
ing of the laws of the United States, and promulgates them. 
Through this department the president corresponds with and in- 
structs the consuls and diplomatic agents of the government, 
negotiates with foreign nations, and receives communications 
from their agents. Passports — that is, certificates of citizenship — 
are issued by this department to persons needing them for the 
purpose of foreign traveL 

52. D^ine ihefunetiona of the SVeosury Department, 

It prepares plans for the management of the public revenue, 
and the improvement of the public credit ; makes estimates of 
the revenue and expenditures, and suggests ways to increase the 
former and diminish the latter ; receives and disburses all moneys 
coming to the government ; superintends the collection of the 
revenue. It also has charge of the mints of the United States, 
of the coast survey, and of the erection and maintenance of light* 
houses and other safeguards for navigation. 

53. What are thefunetiom of the War Department f 

It has charge of the army rolls and register, of military equip- 
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ments and supplies, of the transportation, pay, and subsistence of 
the troops ; of military hospitals, arsenals, and armories ; of the 
military academy, of military surveys, of the military telephone 
and telegraph lines in remote parts of the United States. 

54. What are thefuncliam of the Navy Department f 

It superintends the purchase, building, and repair of vessels ; 
has the care of navy yards and docks ; provides for the equipment 
of vessels and crews, and for the clothing, subsistence, health, and 
pay of officers and men ; issues all orders, and receives reports ; 
has charge of the naval academy, and of scientific expeditions to 
foreign countries. 

55. D^ine ^funetiom of the Postoffice Department, 

It establishes postoffices ; selects post routes ; makes contracts 
for postal supplies, and for carrying the mails ; appoints most of 
the postmasters, directs all, and receives reports from all ; pro- 
vides and distributes stamps, envelopes, and postal cards; has 
charge of the money order system. 

56. What are the functions of the Inlerior Department f 

It has the general charge and superintendence of public lands 
and public buildings, of pensions, of patents, of Indian affairs, oi 
the census, of mines, of the bureau of education. 

57. What are thefmetwns of the Department of Justice f 

At the head of this department is the Attorney General, who 
conducts suits in the Supreme Court in which the United States is 
a party, and gives legal advice, when requestedi to the Fzesident 
and Congress, and heads of departments. 

68. D^ne the functions of the Department of AgricvUure, 

The chief officer of this department is the Secretary of Agricul- 
ture. The department collects and publishes information respect- 
ing the various branches of agriculture. It seeks to discover new 
and improved varieties of vegetables, and distributes the seeds of 
these to farmers and other applicants in all parts of the country. 

59. W hat is the relatum of the states to one another f 

Every state must give full faith and credit to the public acts, 
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records, and judicial proceedings of every other state. It cai* not 
question the authority under which they are made, and it must 
give them full weight as precedents for judgments. 

60. If a foreign minister^ cbccredited to this country, should com- 
mit a crim^ in Pennsylvania, would he he brought before a jury in 
one of her state courts f 

An ambassador, foreign minister, or consul would be tried be- 
fore the United States Supreme Court, who have original juris- 
diction in such cases. 

61. A crims punishable by death is comihMted on the high seas, 
but the vessel touches at Portland, Me, (capital punishment is abol- 
ished in Maine) ; how can the criminal be hanged t 

The United States courts alone have jurisdiction over the high 
seas. He would be brought before the United States District 
Court at Portland, tried by a jury, in accordance with the United 
States code, and, if guilty, would be executed, regardless of the 
state law. 

United States law is superior to state law, just m tbe United States Consti- 
tation is to all law. 

62. What is an '' Ex post facto *' law t 

It is a law making unlawful an act which has been committed, 
and punishing the doer in accordance with it. JEx post facto laws 
are forbidden by the United States Constitution. 

63. Explain what is meant by ^^biUof attainder '' f 

If Congress should pass an act confiscating John Putnam ^s 
property, and barring him and his children from the rights of citi- 
zenship, it would be a bill of attainder. It is forbidden by the 
Constitution. 

64. Where in the United States are there nativ&bom Americans 
who have not the right cf voting at the Presidential elections f 

No person whose legal residence is in the District of Columbia, 
or any of the territories, can vote for President of the United 
States. This is due to the fact that the President is elected by 
the electoral college, which consists of as many members from 
each state as its delegation to Congress includes. As neither the 
District of Columbia nor the Tesritories have representatives in 
Congress, their citizens do not have the national sufiEra^. 



SECTION zn. 

RHETORIC. 

1. What does Bhekric comprehend f 

In its widest acceptation Rhetoric comprehends all good com- 
position. In its narrowest sense, it is limited to persuasiv'^ 
speaking. As a science it investigates, analyzes, and defines the 
principles of good writing; as an art it enables us to apply these 
principles, or in other words, teaches us the best method of com- 
municating our thoughts. 

2. To which (f the UB^kd arU doe9 lUhetorie belong f 

As an art Rhetoric has been classed by some among the useful 
arts, the object of which is to aid or benefit mankind ; by others, 
among the elegant arts, which aim simply to please. It seems, 
however, to partake of the nature of both, and may therefore, 
with propriety, be denominated a mixed art. 

3. What advantages result from the study of Rhetoric f 

First, it enables us to discern faults and beauties in the com- 
position of others ; and, secondly, it teaches us how to express and 
embellish our own thoughts, so as to produce the most forcible 
impression. 

4. As used in this country what does the term belles-lettres signify f 

In this country the term is generally used to denote polite liter- 
ature, including criticism, taste, the pleasures of the imagina- 
tion, etc. 

6. Whaiis Taste f 

Taste may be defined as that faculty of the mind which enables 

(261) 
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it to perceive, with the aid of reason to judge of, and with the 
help of imagination to enjoy, whatever is beautiful or sublime in 
the works of nature and art. 

Cloee attention to models of style are necessary to a full appreciation of 
the great works of literature. 

6. Show ike difference between Taste and Oenius, 

Taste consists in the power of judging; genius in that of 
creating. Genius includes taste ; whereas the latter not only may, 
but generally does, exist without the former. 

The term genius, as commonly used, signifies a natural talent or apUtuda 
for excelling in any particular vocation. 

7. Whai are the sources of the pleasures of the tTnaginajbum f . 
The novel, the wonderful, and the picturesque. 

8. What is the prineipai source of the sublime f 

Might, or power, in a state of active exertion. The emotion is 
of a serious character, and when awakened in the highest degree, 
may be designated even as severe, solemn, and awful. 

9. Whai kind of style must be employed in the svMime f 

To give effect to the description of a sublime object, a clear, 
strong, concise, and simple style must be employed. 

10. Whai is WUf 

Wit is that quality of thoughts and expressions which excites 
in the mind an agreeable surprise, not by means of anything 
marvellous in the subject, but merely by employing a peculiar 
imagery, or presenting in a novel and singular relation ideas re- 
motely connected. 

11. In whatfonir ways is Wii excited f 

(1) By degrading elevated things. (2) By aggrandizing in- 
significant things. (3) By representing objects in an unusual 
light by means of singular imagery. (4) By paionomasia, or 
play upon words. 

12. D^ne Humor. 

Humor consists, for the most part, in a representation of im- 
aginary, short-lived, or over-strained emotions, which display 
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themselves preposterously, or so as to excite derision rather than 
sympathy. 

The aim of humor is simply to mise a laugh. When there Is an ulterior 
object,— that is, when it is sought by means of this laugh to influence the 
opinions and purposes of the hearer or reader,— then humor becomes ridi- 
cule. 

13. What are the figures of orthography f 

Mimesis consists in imitating the mispronunciation of a word, 
by means of false spelling, as, *' Well, 2ur, I'll arg^ the topic." 

Archaism consists in spelling a word according to ancient usage, 
as, '^ The grei Kyng hathe, every day, fifty fair DamysdeSf aUe May- 
denes, that serven him everemare at his MeUJ^ 

14. What are the figures cf etymology f 

Aphoeresis is the elision of a letter or letters from the beginning 
of a word, as, 'bove, for above. 

Prosthesis is the prefixing of a letter or letters to a word, as, 
adowriy for doum. 

Syncope is the elision of a letter or letters from the middle of a 
word, as, e'en, for even. 

Apocope is the elision of a letter or letters at the end of a word, 
as, tho\ for though, 

Paragoge is the annexing of a letter or letters to a word, as, 
vasty, for vast, 

ZHcBresis is the separation into different syllables of two contig- 
uous vowels that might unite in a diphthong. This figure is 
usually indicated by placing two dots over the last of the separated 
vowels, as, aJeronavty instead of ceronauL 

Synceresis is the condensing of two syllables into one, as, waXl^st, 
for vxdkest. 

Tmesis is the separating of the parts of a compound by intro- 
ducing a word or words between them, as, what way soever he 
turned, 

15. Whatare the figures of syntax f 

EHipis is the omission of a word or words necessary to the con- 
struction of a sentence, but not essential to its meaning, as, ''[He] 
who steals my purse steals trash." 

Pleonasm is the use of superfluous words, as, " The boy, oh I 
where was Ae / " "I know thee, who thou arU" 
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8^lepn$ IB the ooostraiiig of words aooording to the meaning 
they oonTey, and not bj the strict requiiementB of grammatical 
rales, as, '' Philip went down to the citj of Samaria, and preached 
Christ unto ihem." 

EnaUage is the ose of one part of speech, or one modification of 
a word for another, as, ^ The j fall moteame, and nfeeeaww rise." 

HyperbaUm is the transposition of words, as ^ He wandeis earth 
aroond," for " He wanders around the earth.** 

16. Name thefyura €§ Bhdoric, 

Simile, Metaphor, Allegory, Meton jm j, Synecdoche, Hyperbole, 
Vision, Apostrophe, Personification, Interrogation, Exclamation, 
Antithesis, Climax, Irony, Apophasis, and Onomatopoeia. 

17. lUustnUethefiffuretcf Bhdarie. 

Simile: ** Sorrow, like a clood on the son, shades the wml of 

Clessamour." 

3icU^hor: 

" life Is a river gliding free 
To that onfathomed, boundleti sea, 
The silent grave.** 

Allegory: " Thou hast brought a Tine oot of Egypt: thou hast 
cast out the heathen, and planted it. Thou preparedst room before 
it, and didst cause it take deep root, and it filled the land. The 
hills were covered with the shadows of it, and the boughs thereof 
were like the goodly cedars." 

Metonymy: ''The sceptre shidl not depart from Judah," i. e., 
Kingty power. 

Synecdoche: ''The sea is covered with sails," i e., «^^. 

Hyperbole: "They [Saul and Jonathan] were swifter than 
eagles, they were stronger than lions." 

Vtsion: "Cesar leaves Gaul, crosses the Bubicon, and enters 
Italy." 

Apostrophe: "Death is swallowed up in victory. O death, 
where is thy sting? O grave, where is thy victory?" 

Fersonifioalion : " The sea saw it and fled." 

IrUerrogaiion : "Doth God pervert judgment? or doth the Al- 
mighty pervert justice? " 

Exclamation : " Oh I the depth of the riches both of the wisdom 
and the knowledge of Qod I " 

AfUithesis: " Though grave, yet trifling ; zealous, yet untrue." 
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Climax: ''Who shall separate as from the love of Christ? 
Shall tribulation, or distress, or persecution, or famine, or naked- 
ness, or peril, or sword V 

Irony: *'Cry aloud, for he is a god." 

ApophasU: *^1 saj nothing of the notorious profligacy of his 
character ; nothing of the reckless extravagance with which he 
has wasted an ample fortune ; nothing of the disgusting intem- 
perance which has sometimes caused him to reel in our streets ; 
but I aver that he has exhibited neither probity nor ability in the 
important office which he holds." 

OnomtUapoeia: As when we say txUtaiiaif to denote a knocking 
at the door. 

18. Dtfine NamUian, Argument^ BhcposUion, Speculation, 

Narration is the account of real or imaginary facts or events ; 
argument is the statement of reasons for or against a proposition, 
made with the view of inducing belief in others ; exposition con- 
sists in explaining the meaning of an author, in defining terms, 
setting forth an abstract subject in its various relations, or pre- 
senting doctrines, precepts, principles, or rules, for the purpose of 
instructing others; speculation is the expression of theoretical 
views not as yet verified by fact or practice. 

19. WhalarethetixlmdMigdiiMonti^ ISvse OomponH^ 

Letters, Narratives, Fiction, Essays, Theses or Argumentative 
Discourses, and Orations. 

A Letter is a written communlcatton on any subject from one person to 
another. Narratives are divided into Histories, Biographies, Obituaries, 
Voyages. Travels, and Anecdotes. Fiction consistB in the narration of im- 
aginary incidentik An Essay is generally applied to prodnctions in which a 
writer briefly sets forUi his views on the leadinff points connected with a 
subject, without pausing to consider them carefullv or minutely. A Thesis, 
or Argumentative Discourse, is a composition in which the writer lays down 
a proposition, and endeavors to persuade others that it is true. The state- 
ments or reasons used for this purpose are called Arguments. An Oration 
is a disoouKse Intended for public delivery, and written in a style adapted 
thereto. 

20. D^ine wme (emu </ JPDeHMl OompasiHon. 

Vene is a metrical line of a length and rhythm determined by 
rules which usage has sanctioned; a HemiMick is half a verse; 
BhyvM is a similarity of sound in syllables which begin differently 
but end alike ; a Diatichf or OoupUty consists of two verses rhyming 
together; a IVipUt consists of three verses rhyming together; a 
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SyUejptu 18 the construing of words acco 
they conTey, and not by the strict require 
rules, as, '' Philip went down to the city of ^' 
Christ unto ihaiJ^ 

EnaUage is the use of one part of speech, 
a word for another, as, *' They fall mcce.'^r 

Hyperhatm is the transposition of words 
around," for '^ He wanders around the er 

16. Name the figures of Bhetorie, 

Simile, Metaphor, Allegory, Melon yrr 
Vision, Apostrophe, Personification , T 
Antithesis, Climax, Irony, Apophasis. 

17. Blustraie the figures cf Bhetorie. 

Smile: ** Sorrow, like a cloud or 
Clessamour." 

Metagphor: 

"lilelsariverglidin 

To that unfathomo' 
The silent grav 

Allegory: " Thou hast brought 
cast out the heathen, and planted i 
it, and didst cause it take deep i 
hills were covered with the shad 
were like the goodly cedars.^' 

MeUmgmy: '^ The sceptre s' 
Kimgly power. 

Synecdoche: "The sea is c 

Hyperbole: "They [Saul 
eagles, they were stronger tl 

Vision : " Csesar leaves (i • 
Italy." 

Apostrophe: "Death is - 
where is thy sting ? O gra . 

FersonifieoUicm : " The 

Interrogodion : "Doth < 
mighty pervert justice ? ■ 

Etdamation: "Oh! tii 
and the knowledge of Gi 

Antithesis: "Thougl; 
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^ .;> please. 
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vo ie*4 with the prop* 
,^ V «Meent, on the rig 
.u^th of the syllab 
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,414 paamiges falling 



Dickens espeQ 



^..iciioik on one's 'hi 
.^ lu thou^t Eveaf 

.v^a^ht that the ept 
,.ou mu^ bo avoid© 
A ':oi'iu that the eni 

uu<$4 b« delivered 
tM^t^woU, and that I? 
ijto^vughly beli^ 
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SECTION xni, 

ALGEBRA. 

1. WhaiwanAlgebrcnc Quantity f 

An Algebraic Qaantity is a quantity expressed in algebraic 
language. 

2. Name and define the two kinds of algebraic quantities. 

(1) Known Quantities are those whose values are given ; when 
these are not expressed hj figures they are represented by the 
leading letters of the alphabet, as a, 6, e, d, 

(2) Unknown Quantities are those whose values are to be de« 
termined ; they are represented by the final letters of the alphabet, 
as w, X, y, «. 

3. De/Sne Terms as used in algebra. 

The Terms of an algebraic quantity are the parts or divisions 
made by the signs + and — . Positive Terms are those which 
have the plus sign. Negative Terms are those which have the 
minus sign. 

The first tenn of an algebraic quantity, if written without any sign. Is 
bositive, the pins sign being understood. The sign of a negative quantity 
IB never omitted. 

4. D^ine SimUar and Dissimilar Terms. 

Similar Terms are terms containing the same letters, afiected 
with the same exponents ; the signs and coefficients may differ, 
and the terms still be similar. 

Dissimilar Terms are those which have dififerent letters or ex« 
ponents. 

tos and 7x2 are similar ; also 2md^ and — Smd^ are similar, 
(uey and ays are dissimilar; also 8x2y and 8x>y8. 

If (267) 
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5. DtjmA a Coefidenl^ cdso an Exponent. 

A Coefficient is a number or quantity prefixed to another quaa« 
tity, to denote how many times the latter is taken. Thus, in Sx 
the number 3 is the coefficient of z, and indicates that x is taken 
3 times. The figure which indicates how many times the root or 
factor is taken is called the exponent of the power. Thus, in the 
indicated product a\ a is the root, a^ is the power, called the 5th 
power of a, and 5 is the exponent of this power. 

When no exponent is written oyer a quantity* the exponent 1 may always 
be understood. 

6. Name the daasee of algebraiie quanHiiee. 

(1) A Monomial is an algebraic quantity consisting of only 
one term, as 32, or — 7xy, 

(2) A Polynomial consists of more than one term, as x + y^ or 
4a» — 3x + m. 

(3) A Binomial is a polynomial of two terms, as a + 6, or 
3x — s. 

(4) A Besidual is a binomial, the two terms of which are con- 
nected by the minus sign, as a ^- 6, or 4x — 3y. 

(5) A Trinomial is a polynomial of three terms, as x -f y 4* ^ 
or7a — 36' + (i 

A Homogeneous Quantity is one whose terms are all of the same degree. 

7. Define Degree, 

The degree of a term is the number of its literal factors. Thus, 
X and 5y are terms of the first degree ; &' and 4ab are terms of the 
second degree; 2*, 3a^, 3ii^, and ixyz are terms of the third de- 
gree. 

8. B^peat the Axioms uhteh underlie all alg^yrate operaitiom, 

(1) If the same quantity or equal quantities be added to equal 
quantities, the sums will be equal. 

(2) If the same quantity or equal quantities be subtracted 
from equal quantities, the remainders will be equal. 

(3) If equal quantities be multiplied by the same, or equal 
quantities, the products will be equal. 

(4) If equal quantities be divided by the same, or equal quan* 
titles, the quotients will be equal. 
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(6) If a quantity be both increased and diminished hj another, 
its Talue will not be changed. 

(6) If a quantity be both multiplied and divided by another, 
its value will not be changed. 

(7) Quantities which respectively equal the same quantity 
are equal to each other. 

(8) Like powers of equal quantities are equal. 

(9) Like roots of equal quantities are equal. 

(10) The whole of a quantity is greater than any of its parts. 

(11) The whole of a quantity is equal to the sum of all its 
parts. 

9. How are nmilar terms to he added f 

(1) When the signs are alike, add the coefficients and prefix 
the sum, with the given sign, to the common literal part. 

(2) When the signs are unlike, find the sum of the positive and 
of the negative coefficients separately and prefix the difference of 
the two sums, with the sign of the greater, to the common literal 
part. 

10. How add polynomials f 

(1) Write the quantities to be added, placing the similar terms 
together in separate columns. 

(2) Add each column, and connect the several results by their 
respective signs. 

11. What is algebraic subtraction f 

Subtracting any quantity consists in adding the same quantity 
with its sign changed. 

12. How operate in algebraic subtraction f 

Conceive the signs of the subtrahend to be changed,'unite the 
similar terms as in addition, and bring down all the remaining 
terms with their proper signs. 

13. Name the uses of the parenthesis, 

(1) A parenthesis preceded by the plus sign may be removed, 
and the inclosed terms written with their proper signs. Thus : 

a — 6 + (c — (f-|-e)=a — h-^-e + e. 

(2) Conversely : Any number of terms, with their proper si^s. 
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niAj be inclosed bj a parenihens, and tlie pins signwritten before 
the whole. Thns : 

a — b + e — <! + «=« + ( — b + e — d + e). 

(3) A parenthesis preceded bj the minns sign may be removedy 
pre^ded the signs of all the inclosed tenns be changed. Thns : 

a — (b — « + d — e)=sa — b + e — d + e. 

(4) CSonTerselj : An j number of terms maj be inclosed bj a 
parenthesis, preceded bj the minns sign, provided the signs of all 
the given terms be changed. Thns : 

a — b + e — d + s = o — b + e — {d — e). 

14. Whaiiathelawqf Oo^lieientaf Of ExptmenUf Of IXgnsf 

(1) The coefficient of the product is equal to the product of 
the coefficients of the multiplicand and multiplier, as a X ^ = o^- 
5aX36 = 15a6. 

(2) The exponent of anj letter in the product is equal to the 
sum of the exponents of this letter in the multiplicand and mul- 
tiplier; since a^i^ =^ aaaabbb, and c^lP = acaib, we have tf^i^X 
aV = aaaabbbaaabb = et V. 

(3) The signs + and — , when prefixed to a multiplier, must be 
interpreted as follows : The p^ sign before a multiplier shows 
that the multiplicand is to be successively added ; and the minus 
sign before a multiplier shows that the multiplicand is to be suc- 
cessively subtracted. 

When the two factors have like signs, the product is positive ; snd when 
the two factors have unlike signs, the product is n^pative. The pitKluct of 
an even number of negative factors is positive ; ana the product of an odd 
number of negative factors is negative. 

15. How may the product of two cr more polynomiak be indioaUdf 

By inclosing each in a parenthesis, and writing them one after 
another, with or without the sign X> between the parentheses. 
Such an expression is said to be expanded^ when the indicated 
multiplication has been actually performed, as, (a + m){a + d)^r'. 
a^ + am + ad + dm, 

16. Repeat the three cUffdn'oieformiUas/or obtaining the produeli cf 
eerUiin binomial factors, 

(1) The square of the sum of two quantities is equal to the 
square of the first, plus twice the product of the first by the secondf 
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plus the square of the second. Thus, (a + 6)' = (a + ^)(tt + 6) = 
a« + 2ab + 6». 

- (2) The square of the difference of two quantities is equal to 
the square of the first, minus twice the product of the first and 
second, plus the square of the second. Thus, (a — 6)' = (a — b) 
(a — 6)=a« — 2a5 + 6'. 

(3) The product of the sum and difiference of two quantities 
is equal to the difference of their squares. Thus, (a + b)(a — b) 
= a» — 6». 

17. How find the coefficient and the exponent, respectivdy^ in division f 

(1) The coefficient of the quotient must he found hj dividing 
the coefficient of the dividend hj that of the divisor ; and (2) 
The exponent of any letter in the quotient must he found hj sub- 
tracting the exponent of this letter in the divisor from its ex- 
ponent in the dividend. Thus, 24a* ^ 6a* = Va*-* = 4a\ 

18. What is the reciprocal of a quantity f 

It is the quotient obtained by dividing unity by that quantity. 

Thus, - is the reciprocal of x; •— — is the reciprocal of a — e, 
X a c 

19. D^ne Equation, First Member, Second Member, 

(1) An equation is an expression of equality between two 
quantities. Thus, x + y = a. 

(2) The first member of an equation is the quantity on the left 
of the sign of equality ; and the second member is that on the 
right of the sign of equality. 

20. Define the unknown quantity of an equation. 

It is the letter to which some particular value or values must 
be given, in order that the statement contained in the equation 
may be true. And such value or values are said to satisfy the 
equation, 

21. Define the several kinds of equations, 

(1) A Numerical Equation is one in which all the known 
quantities are expressed by figures, as Sx* — x" + 2x = 17. 

(2) A Literal Equation has some or all of the known quantities 
expressed by letters, as oz* — Sbx =- bd. 

(3) An Equation of Ck)ndition is one which must exist between 
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certain known or arbitrary quantities, in order that certain other 
equations may be true. Thus, the two equations, 

x + c=6o 

X — c = a 
can not both be true at the same time, unless e = 2a. 

(4) An Identical Equation is one in which the two members 
are the same algebraic expressions, or are reducible to the same. 
Thus, a« — 3x = a2 — 3x 

2* — a' = (x + a)(x — a) 

(5) A Simple Equation is an equation of the first degree. 

(6) A Quadratic Equation is an equation of the second degree. 

(7) A Cubic Equation is one of the third degree. 

The Degree of an equation is denoted by the greatest number of un- 
known factors occurring in any term. 

22. What 18 a Problem f 

A Problem, in Algebra, is a question requiring the yalues of 
one or more unknown quantities from given conditions. 

There are two classes of problems which may be solved by the use of a 
single equation: (1) Questions referring to a single unknown quantity, 
(2) Questions referring to two or more unknown Quantities, so related that 
when one is known the other may be determined directly by the given con- 
ditions. 

23. Owe a general rtUe/or the solution </ any problem requiring but 
one equation, 

(1) Represent one of the unknown quantities by some letter or 
symbol, and then from the given relations find an algebraic ex- 
pression for each of the other unknown quantities, if any, in* 
volved in the question. 

(2) Form an equation from some condition, expressed or im- 
plied, by indicating the operations necessary to verify the value 
of the unknown quantity represented by the symbol. 

(3) Reduce the equation thus derived. 

24. What is an Indeterminate Equaiion f 

One which is satisfied by an infinite number of values of the 
unknown quantities. 

Every single equation containing two unknown quantities, la indeter- 
minate. 

25. WhatisEHminaHonf 

Elimination is the process of combining equations in such a 
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manner as to cause one or more of the unknown quantities con- 
tained in them to disappear. 

There are four principal methods of elimination : (1) By addition and 
tabtraction; (2) By comparison ; (8) By substitution ; (4) By indeterminate 
multipliers. 

26. What is the Oeneral Solution of a problem f 

It is the process of obtaining a formula which shall express, in 
known terms, the values of the unknown quantities in the given 
problem, or in any problem of its class. 

27. What care plus and minus in algebra f 

They are not symbols of operation merely, but also symbols of 
relation, serving to distinguish quantities in opposite conditions 
or circumstances. 

28. Show that the value of a fraction depends simply upon the relative 
values of the numerator and denominator, 

a 

(1) ~r=<3c (infinity). That is, a finite quantity divided by zero 

is an expression for infinity. 

a 

(2) "l^ = 0. That is, a finite quantity divided by infinity is an 

expression for zero or nothing. 

(3) T~ = 0. That is, zero divied by a finite quantity is an ex- 
pression for nothing or zero. 

(4) Q = an indeterminate quantity. That is, zero divided by 
zero is a symbol for indetermination. 

29. What is the law of power in involution f 

(1) All powers of a positive quantity are positive. 

(2) The odd powers of a negative quantity are negative, but 
the even powers are positive. 

30. What is true as to eacpone/iUs in all algebraic operations f 

If two powers of the same quantity be given, then the exponent 
of their product will be equal to the algebraic sum of the given 
exponents, and the exponent of their quotient will be equal to the 
ai^/ebraie difference qf the given exponepts. 
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31. What are the two methods of indicating endtution f 

(1) By the radical sign ; thus, ^a denotes the cube root of a. 
When no index is written, 2 is understood ; thus, ^x denotes the 
square root of z, and signifies the same as ^x, 

(2) By fractional exponents; thus, the cube root of a, or a^, is 
written a), and the cube root of a' will be a}. 

A Surd is a root which can not be exactly obtained. An imaginary To6t 
is one which is known to be impossible on account of the Hgn oi the given 
quantity. 

32. What is a radical quantity f 

It is a root merely indicated, either by the radical sign or by a 

n 

fractional exponent, as jf^a, ^ ^ ^ c(o+6) J, w i/x?==y*. 

The degree of a radical quantity is denoted by the radical in- 
dex, or by the denominator of the fraction al expo nent. Thus, 

V^a, (a — 6)} are radicals of the 2d degree ; ^ 3? —yj o}6J are rad- 

»— 1 

icals of the 3d degree ; i/ac, (« + y) "T" are radicals of the nth de- 
degree. Similar radicals are those in which the same quantity is 

affected by radical signs having the same index. Thus, ^f^a? + b^ 

lf^<j2-^5 and 7(a' -|- 6) J are similar radicals. 

33. D^ne rattonaligation in Algdnu, 

The process of clearing a quantity of radical signs by multipli- 
cation, is called Rationalization. 

34. Define a Badieal Equation, A Quadratie Equation, 

A Radical Equation is one in which the unknown quantity is 
affected by the radical sign. 

A Quadratic Equation is an equation of the second degree, or 
one which contains the second power of the unknown quantity, 
and no higher power, as 3a;* = 48, and ox* — 2bx = c. 

A Pure Quadratic Equation is one which contains the second power only 
of the unknown quantity, as 3a;2 — 7 — 20. 

An Affected Quadratic Equation is one which contains both the first and 
the second powers of the unknown quantity, as 2x2 — 3x — 12. 

35. What 18 true in the solution of particular problemi invohnng 
quadratics f 

That in certain cases both roots of the equation will answer 
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the conditions of the problem, while in other cases only one of 
the roots is admissible. 

* 

36. D^ne the severed terms of propartum. 

The Terms of a proportion are the fonr quantities which are 
compared. 

The Antecedents are the first terms of the two couplets; or 
the first and third terms of the proportion. 

The Consequents are the second terms of the two couplets ; or 
the second and fourth terms of the proportion. 

The Extremes in a proportion are the first and third terms. 

37. What is the Bmomial Theorem f 

The Binomial Theorem has for its object the development of a 
binomial with any exponent, into a series. This theorem is ex- 
pressed by an equation, called the Binomial Formula. 

38. What is the Method of Irideterminaie Coefficients f 

It consists in asmming the required development in the form of 
a series with unknown coefficients, and afterward determining the 
values of the coefficients by means of the known properties of 
identical equations. 

39. WhaJt is the Reversion of a series f The Summation of a series t 

The Reversion of a series is the process of finding the value of 
the unknown quantity in the series, expressed in terms of another 
unknown quantity. 

The Summation of a series is the process of obtaining a finite 
expression equivalent to the series. 

40. Define a Beeurring Series. 

A Recurring series is one in which a certain number of con- 
secutive terms, taken in any part of the series, sustain a fixed re- 
lation to the term which immediately succeeds. Thus : 

l + 4a; + lla?+34x» + 101a^+ .... 

is a recurring series, in which if any two consecutive terms be 
taken the product of the first by 3x' plus the product of the second 
by 2z will be equal to the next succeeding term. 
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41. Wh(U 18 the Differential Method f 

It is the process of finding any term of a regular series, or the 
sum of anj number of terms, by means of the successive differenees 
of the terms. 

42. What is the Logarithm of a number f 

It is the exponent of the power to which a certain other number 
called the bascj must be raised, in order to produce the given num- 
ber. Thus, in the expression a' = 6, the exponent x is the loga- 
rithm of 6 to the base a. 

A System of Logarithms consists of the logarithms of all possible num- 
bers. according to a given base. 

The Index or Characteristic of a Logarithm is the integral part ; and the 
Mantissa is the fractional part of a logarithm. 

43. What is the Briggs system of logarithms f 

It is the system in common use, so called from its inventor. 
The base, of which all nilmbers from to oo are considered 
powers, is 10. 

44. How many systems of logarithms covM be invented f 

There can be calculated a system based on every number from 
to OD— that is, an infinite number. 



45. Why could not one be calculated from as a base f 

According to the logarithmic'principle 0» = o, Oy = 6, 0' = c, and 
a, 6, c, may be any arithmetical quantities from to od, but 
0x0x0x0. . . . (oo times) = 0. Hence this is impossible, 
for were it, then, 0* could equal + I*j Quod est absurdum* (P 
may equal any number from to oo.) 

46. Whjot processes can be performed by logarithms f 

Multiplication, division, involution, and evolution can be per- 
formed in much less time than by the ordinary long methods. 
Indeed, without logarithms it would be impossible for computers 
in astronomy, mechanics, the higher mathematics, and surveying 
to perform their work. 






SECTION XIV. 
POLITICAL ECONOMY. 

1. Whai 18 Political Economy f 

Political Economy, strictly speaking, is state economy as op- 
posed to family economy or individual economy. 

What i8 wealthf 

Wealth is anything appropriated by labor or discovery which 
eontribates.to our wealf or which gratifies a desire. 

3. What is meant by production f 

Any change effected in an object, by which it is rendered in any 
way better adapted to gratify human desire, b called Production. 

We do not produce the objects themselves nor their qualities. We can 
only modify or change these objects. All such modifications are called pro- 
ductions, lOtd the modified objects are called products* 

4. Whai is consumption f 

Consnmption is the opposite of production. In its most general 
sense, it is the destruction of any quality in an object which fits 
it for human use in that form. 

All consumption involves production; for nothing is absolutely de- 
stroyed,— it only undergoes a change of form. But much may be wasted,— 
called unproductive consumption. 

5. Whai is exchange f 

Exchange is trading off articles which any one has for those 
which another has. When the exchange is direct between the 
articles themselves, it is called exchange in kind, or barter; but 
when the article is exchanged for money it is called a tale. 

(267) 
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6. Of v>hai does eapiidt consist f 

Capital may be said in general to consist of money, of land, of 
instruments of labor, and means of support and comfort. 

It is the object of political economy to point out the principle of an 
of the results of production between capital and labor. 



equitable diyidon 

7. Whai princi/pU does political economy casmne as Us basis f 

That men in their business affairs are governed by selfishness; 
that every man will aim so to dispose of his labor and its products 
as to promote in the highest degree the objects of his desires, and 
will endeavor to attain any end with the least possible amount of 
irksome labor. From it follow the laws of value and price, and 
on it rests our whole monetary and industrial fabric. 

8. What mayconstUvie articles of wealth f 

Not only natural objects of material growth may constitute 
articles of wealth, but those of spiritual growth also, such as a 
sermon, a plea, advice, instruction, etc., which are produced by the 
natural organs under the inspiration of the spirit within. 

9. Where are the materials tf wealth found f 

They are all furnished by nature. They are found in the earth, 
the water, and the air. 

10. In what does the real value of an articU consist f 

The intrinsic value or utility of an article consists in what it 
avails to gratify some desire or want of our nature. 

The value of articles is proportionate to the labor bestowed upon them. 

11. Whai determines supply and demand f 

The views and opinions of men. The regular wants of each 
community, and hence of the world at large, demand a given 
supply of the various articles of necessity and comfort, and con- 
sequently of the labor required in producing them. 

12. Whai is the effect of greater profits in any kind of business f 

Qreater profits in any kind of production make wages higher 
in that business, and hence attract labor to it ; while for the same 
reason, labor b repelled from the production of articles which are 
relatively lower than other articles, compared with the cost^^ 
production. 



} 
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13. What is the ^ed tf toffocUy on prq/Efe f 

Sagacity anticipates the new wants which are sure to arise in 
the progress of things, and devises modes of meeting them. It 
discovers new and osefnl qualities in objects, and cheap and con- 
venient methods of rendering them available. 

14. Whatmudthepriee<^ anarticUvoarywUhf 

The price of an article being its representative in money, that 
price, of coarse, must vary with the value of money. 

15. What does eoqnialindudef 

Capital includes everything employed in production except the 
labor. 

16. Name the kinds (/ eapUal employed in production, 

(1) The material upon which the laborer works ; (2) the in- 
struments with which he works; (3) the food and shelter by 
which the health and strength of the laborer are maintained; 
(4) the mature products of each department of industry. 

17. W hat care specimens (^ unproductive capilalf 

Money hoarded, land lying waste, goods locked up in store- 
houses, machinery unemployed, and buildings unoccupied, are all 
unproductive capital, or mere articles of wealth. 

18. What is fixed eapUalf 

It is that form of capital which has one definite and fixed use, 
and which serves its purpose in production without any material 
change, as houses, lands, stores, ships, factories, machinery, wag- 
ons, and all instruments, tools, and implements employed in 
any art. 

19. What is eireulaHng capUal f 

Circulating capital is the material worked upon. 

Thus, what is a raw hide in the hands of the batcher, becomes leather in 
the hands of the cnrrier, and shoes in the hands of the shoemaker. In all 
these forms it is circulating capital ; but when it comes to be worn as an 
article of dress, it becomes fixed capital, since in this form it merely assists 
the individual in production. 

20. To what jorm of capital does money belong f 

Money, as the circulating medium, ever passing from hand to 
hand, must belong to circulating rather than fixed capital. 
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21. What 18 the necessity for a division of labor f 

It is impossible for each man to perform every kind of labor, 
and produce all the articles which he needs. Besides the want of 
ability in man, there is an equal want of means and capabilities 
for all kinds of production in every place. 

22. Whaiareiheadv(mtages<^ advoision<f laborf 

(1) Saving of time ; (2) gain in skill arising from the atten- 
tion being exclusively confined to a single operation ; (3) the em- 
ployment of cheap labor ; (4) employment being given to more 
persons, the cost of products is reduced. 

23. How have maehines come into usef 

As labor is divided, the whole attention of the operative is 
directed to a single operation, and his whole study is to see how 
this can he performed the most easily and effectually. By the re- 
peated performance of the operation and long attention to it im- 
provements in the tools for performing it naturally suggest them- 
selves to, him. And improved tools being made by the operatives 
in the different parts of the process, these are at length combined 
in one or several machines, by which the whole process is per- 
formed almost without the aid of man. 

24. WhatareiheadMunia^cf ifncmib^^ 

(1) Inanimate agents can be made to work in a far smaller 
space than animate agents ; (2) inanimate agents work continu- 
ously and with great regularity and precision, while animals 
must have intervals of rest, often become restive under the hand 
of their driver, and flag in the performance of their task ; (3) 
although the original expense of engines and the expense of 
maintaining them is great, yet it is much smaller than that of 
purchasing and maintaining the number of animals adequate to 
perform the same work. 

25. Whal may we do by the aid df machinery f 

By means of machinery we may give to the motion produced 
by the agent a perpendicular, a horizontal, or a rotary direction, 
as is seen in the trip-hammer, the railroad locomotive, and the 
steamboat Or we may exert all the power upon a single point, 
as in forging anchors or rolling iron ; or else we may distribute it 
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oip^r a wide space and among a variety of operations. By ma- 
chinery we may accumulate power for a sudden stroke, as in the 
pile-driver, or for a gradual and regular evolution through a longer 
or shorter period, as in the clock or watch. 

26. What is the effect of these aids to production on human happiness f 

Lahor-saving machinery greatly diminishes the cost of articles, 
«nd hence increases the demand for them, and consequently for 
the lahor required in producing them ; since the numher of pur- 
chasers of any article of common use increases rapidly as it comes 
within the reach of those of small means, who are always vastly 
more numerous than those of large means. Besides when arti- 
cles are cheap they are put to new uses. Hence, the use of labor- 
saving machinery is a blessing to all classes. 

27. Whal is the right of property f 

The right of property is to hold and use as one pleases — in an 
innocent way — what is his own. Any violation of this right is 
injustice, and must interfere materially with the development of 
industry and the accumulation of property. One will not labor 
for that of which he may at any moment be unjustly deprived. 

28. What is the design oj taxes. 

They are designed for the support of the government under 
which one lives, and, when used legitimately, are applied only to 
that purpose. 

29. What are the kinds of taxes f 

The schedule of taxes on articles imported into any country is 
commonly called a tariffy and the taxes themselves go by the 
name of duties. These duties are either specific or adrvalorem^ ac- 
cording as they are so much on the pound, yard, gallon, etc., or 
such a percentage on the estimated value of the article imported* 

The most important division of taxes is into direct and indirect. Taxes 
are said to be direct when levied directly on the individual who is to pay 
Shem as a tax on one's poll, or on his income, property or estate. But indi- 
rect taxes are levied in the form of an excise on articles produced within the 
country, or of a duty on those imported from abroad, which is ultimalely 
to be paid by the consumer. 

30. On what principle should the revenues of a country be raised f 
The necessary revenue of a country should always be raised by 
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the simplest and most natural principles, and on as few articles 
as possible, that business in general may be free and unencum- 
bered. 

. 31. Whai is the effect €f truefrugaliiyf 

It enables the possessor of property to employ all that is not 
really for his good in the legitimate business of producing more 
property, thus giving employment to honest industry ; or to be* 
stow it as a gift upon worthy objects and institutions designed to 
promote the higher interests of society. 

32. Whai are to he etmaidered in determining on^a business f 

We should first take into the account our own qualifications and 
aptitudes. It is all important that every man should hit upon 
that kind of business which will promote his happiness and suc- 
cess. The nature of the employment should also be considered. 
Habits of honest industry promote frugality and sober views of 
life, which are the surest guaranty of ultimate success. 

33. Whai naturally lead to different kinds of employmentf 

The different dispositions, tastes, and abilities of men, and 
varying wants, demanding dififerent employment. 

34. Whai causes fluetuationa in business f 

As production is the basis of business, business must vary as 
this varies. Some seasons are more favorable to agriculture and 
manufacturing pursuits than others, and hence more favorable to 
business generally. 

35. Whai would be the consequences if there were no accepted medium 
df exchangef 

If there were no accepted medium of exchange, — L e., some arti- 
cle which all are ready to receive and pay out at a fixed value for 
other articles, — the only way in which one could obtain what he 
wants for what he has to spare, would be to look up some one who 
has what he wants, and at the same time wants what he has. 

This mode'of exchange, since the articles themselves are directly ex- 
changed one for the other, is called exchange in Httd, or hoHer. Since this 
mode of exchange is inconvenient, men have readily agreed to receive 
lome representative article for all others at certain rates. 
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36. What brings about foreign exchanges f 

Our wants, being numerous, can not all be supplied by articles 
produced in any one country* 

37. Ulusbraie abittof exchange. 

If A in Boston owes B in New York, $1,000, and C in New 
York owes D in Boston the same sum, then A can purchase of his 
fellow-citizen D his claim against C (called a bill of exchange), 
and send it to his creditor B, who can collect it of his fellow-citi- 
sen C, and the whole will be settled without the transportation of 
any money, it having been reduced to a mere exchange in kind. 
In the same way the exchanges between different countries are 
settled. 

38. Upon what does the amount of money req[u%red in any community 
depend f 

Upon the extent of the business to be transacted and the extent 
of territory over which it is spread. 

39. What medium of exchange is necessary f 

A certain amount of gold and silver is necessary to transact the 
business of a community with convenience. If paper money be 
substituted for it and accepted as the medium of exchange, the 
same number of dollars will be required, and no more. If there 
be any more put In circulation its value will depreciate in the 
same proportion, so that the valm of the whole will be no greater 
however much increased in volume. 

40. WhaJt is the value of paper money f 

Its chief value is conventional, arising from its being agreed 
upon or rejected as the circulating medium. The value of a 
paper dollar depends partly npon its being needed as a medium 
of exchange, and partly npon the prospect of its being ultimately 
redeemed in real value. 

41. Why are gold and sHver always in demand t 

Because they have great uniformity in value. Being compara- 
tively rare products, beautiful in appearance, and easily wrought 
18 
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into beautiful orms, they are the univei'sal money of all commeri 
cial nations. 

They are thus fitted to be the basis for the paper circulation of any 
country, and they are the only articles which are precisely fitted for this, re* 
ijuiring only that the different pieces be coined and stamped by the go?ezn« 
inent according to their real value, that this may be readily known. 

42. ^010 does ewrrenay differ from pure credit f 

Although, in one sense, currency is itself a form of credit, yet, 
when a legal tender, or redeemable in specie, it pays debts, which 
pure credit does not, but simply acknowledges a debt to be paid 
at some future time. 

43. What paper serves the same purpose as ewreneyf 

Checks, drafts on banks, and other drafts payable at sight, are 
received as cash because they represent cash, and can be turned 
into it at any moment. 

But the real forms of credit do not serve this purpose, only as far as they 
pass from hand to hand in the actual payment oi debts. 

44. W hatis the object of bar^f 

The object of banks is to concentrate at convenient points, and 
thus to utilize in the highest degree, that portion oi the capital ol 
a community which is in the form of money. 

The lender and the borrower are brought together by the establishment 
of the bank. The lender intrusts the loaning of his money to the directors 
of the bank, who make It their business to learn the pecuniary responsi* 
bility of borrowers, and exact good security in the form of indoisers, etc 

45. What constitutes a bcmk of deposiU f 

If the coin of a town or a neighborhood is simply collected to* 
gether and deposited in a bank for safe-keeping, this constitutes 
what is called a bank of deposU. 

In such a case the depositor is credited with the coin in the books of the 
institution, and if at any time he wishes to make any payment to another, 
he simply draws an order, or " check." on the bank and hands it to him, 
which perhaps he in turn deposits with the bank, and the cashier tranafen 
the amount in his books from the former owner to his credit 

46. What are hanks of discount f 

The bank, finding the depositors disposed to let their deposits 
remain in its vaults, takes the liberty of loaning the coin to others, 
who also, perhaps, will let it lie there, and simply draw checks 
against it to make payments with, the money on which| in many 
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eases, is not actaally drawn out, but left on deposit again. The 
bank is now called a bank of discount or loan. 

47. Whai are hanks of circtdation f 

The directors of the bank prepare notes or " bills/' which obli- 
gate the bank to pay on demand, in coin, the sum they represent. 
These bills, signed by the president and cashier of the bank, have 
more of a public character, and hence will be much more generally 
current than the private checks of individuals. Banks under 
this form are called banks of circulation. 

48. How areihehiU holdera aeeured under owr present system of bank- 
ing f 

By the bonds deposited with the United States Treasurer at 
Washington. If the bank fails to redeem its bills these bonds 
are pledged to redeem them. 

49. What is the propriety of taking interest on money loaned f 

Loaning money is a temporary exchange,'and, like all exchanges, 
is made for ibe sake of profit. It is perfectly proper and legiti- 
mate to take such a return for the use of money. If the exchange 
is made on the one side for profit, it is equally so on the other. If 
the man who loans the money does so for the sake of interest, the 
one who receives it willingly pays this interest for the sake of 
its use. 

50. Why is one entitled to something for the use of land f 

If land may be rightfully appropriated and become one's 

property, then something may be demanded for the use of it, the 

same as for the use of money or any other property. It costs the 

owner something, and gives him a certain advantage in production, 

whicJy^Lcpurse he will not relinquish without some considera- 

Bent, therefore, is the consideration given for the tempo- 

Irary use of the beneficial qualities of land, and must generally 

jbe in proportion to the valuable qualities of the land rented. 

51. What is the relation of profit and wages f 

All products are the result of the cooperation of labor and cap- 
ital. The laborer practices self-denial in submitting to irksome 
hhoTf iind 90 does the capitalist by foregoing the use of his cap- 
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ital in self-indulgence and emplojing it in fur^er production« 
The remuneration of the laborer is called voageSf while that of the 
capitalist is called prcfit. 

The profits of any bnsinesB, then, should be equal to the interest on th9 
capital employed, taking into account the risk incurred, together with a 
suitable compensation for sui>erintendence. The wages, on the other hand, 
must be sumcient, at least, to support the laborer for the time being, to- 
gether with those dependent upon him, and should also include some 
provision for sickness, old age, etc. 

52. Whai determines the rate of toages f 

The price of labor, like the price of anything else offered in the 
market, is determined by the principle of snpply and demand. 

53. la the common statement abovi capital vs. labor admissible f 

No. They are, as it were, the sides of a plank. Just as no 
plank can exist without both its sides, so capital could not exist 
without labor, and vice versa. One can get along more easily 
without capital than without labor. Many a man wi th practically 
no.money or tools has cleared a farm in the wilderness and de- 
veloped it by his own labor, so that it has soon returned him a 
handsome yearly income. His capital consisted of industry, per- 
severance, and sagacity. On the other hand, strikes have rendered 
millions of dollars in real estate and machinery unproductive. 

54. What is a strike f 

When employees in a body quit the service of the employer. 
This generally occurs when some disagreement arises between the 
two that cannot be amicably settled, due to the stubbornness of 
one party or the other. To strike is absolutely legitimate, unless, 
as often occurs, the strikers prevent others, called ''scabs," from 
entering the employ of their former employer. Amongst the most 
famous strikes are the Pullman Car Company strike and the 
Homestead Steel Workers' strike. 

55. What is the best way to prevent strikes and preserve the good 
wiU and interest of employees f 

Many large corporations, as Pr(x;tor & Gamble, the manufac- 
turers of Ivory soap, set aside a stipulated part of their net 
profits each year to be paid their employees, /us a dividend, in 
proportion to their salaries. This serves two ends : it makes the 
employees more interested in the firm's business and more careful 
in the performance of their duties, and also increases their earn- 
ings and renders the likelihood of strikes practically impossible. 
This system is spreading very rapidly. 



SECTION XV. 

DESCRIPTIVE BOTANY. 

1. Describe the parts of a leaf, 

A leaf, in its most highly developed state, consists of three 
parts: The flattened portion is called the lamina^ or blade; a 
narrower portion, connecting the blade with the plant, is termed 
the petiole, or leaf-stalk; and a third portion, at the base of the 
petiole, which is either in the form of a sheath, or consists of two 
little leaf-like appendages, called stipules, 

2. What is meant by the venaiion of the kaff 

The lines, fine and coarse, that are seen running through the 
blades of leaves are called veins; and the various ways in which 
they are distributed are spoken of generally as the venation of the 
leaf. 

3. NaiM and describe leaf-margins. 

Entire — smooth and even edge ; serraie — uneven edge, like the 
teeth of a saw ; retroserraJbe — ^when the teeth point toward the base ; 
denlaie — when the teeth are sharp, without pointing in any particu- 
lar direction ; erenai/e — when the teeth are rounded ; bierenafe — if 
the teeth are twice rounded. 

Margins are also crimed or curled, ivavy or undulated. When the incisions 
of a leaf-margin are deep, the divisions of the blade so formed are called 
lobes, and ^^e spcM^s between the lobes are called sinuses, or fissures, 

4. Describe the blades of some leaves. 

If the blade be divided nearly to the base or midriff, the part- 
ings are termed partitions^ and the leaf is partite; if it is divided 
quite to the base, the parts are called segmentSy and the leaf is said 
to be dissected, 

AccordinfiT to the number of lobes, partitions, or segments, leaves are 
said to be fifid, trifld, bipartite, bisected, trisected, etc 

(277) 
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5. What terms are applied to the apex of a leaf-blade f 

When the apex is rounded^ it is said to be obtvue^ or hlwd ; when 
obtuse, with a broad, shallow notch in the middle, it is retuse. If 
this notch is sharp, it is emargiTuUe. 

6. Describe thefigureSy or shapes of leaves. 

Oblique — aneqnally developed on the two sides of the base, or 
midrif ; linear — when narrow, and of nearly the same breadth at 
the base and apex, with parallel margins; oMrose^ or needle- 
shaped — if ending in a sharp, rigid point; aid-shaped — when 
very narrow, and tapering from the base to a fine point ; lanceo- 
late — when broadest at the center, and three or more times as long 
as broad, tapering both ways; ovaly or ellipticcd — when longer 
than broad, and slightly acute at the base and apex. 

Cordate or heart-shaped leaves have an acnte apex, with their broad, 
round base hollowed out into two lobes. When a cordate base Is Joined 
with a rounded apex, the leaf is reniform, or kidney-shaped* 

7. What is a compound lea^ f 

A leaf with more than one blade is a eompowid leaf, and each of 
its blades is called a leaflet. 

8. Describe pahnatdy eompovnd leaves. 

Palmately compound leaves are said to be binaie, two-fingeredf or 
bifoliate, when two leaflets spring from a common point ; temate or 
trifoliate, if they have three leaflets similarly placed ; guadrinale, 
four-fingeredy or quadrifdiaie ; qmnatCy or fioe-fingered; septenatey or 
seven-fingered; and muUifdiaitey if there are more than seven leaflets. 

9. Name the two dosses of roots. 

When the fibers (in mass) of the root grow downward from the 
base of the stem, the root is called fibrous. When the root seems a 
continuation of the stem it is a tap-root. 

10. What are herbsf 

Herbs are plants having stems that die down to the sarface of 
the ground every year. If the root dies as well as the stem, the 
plant is called an annual; but if it lives and sends up a flowering 
stem the second year, and then dies, it is a biennial ; while if the 
root lives on from year to year and only the stem dies, the plant 
iaperennioL 
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11. What iafinmd in the angfje made by the leaf with the stem f 

A bad. Botanists call this."angle a Uaf-axUf and its bud an 
axiUarybud. 

Buds at the free end of steins and branches are called tenninal budt. The 
points on astern at which leaves afe given off are called nodes, and the 
spaces between the nodes are intemodes. 

12. Haw are leaves arranged in the bud f 

Either in a valvaJt/e or imbricate manner. The arrangement is yal- 
vate when the edges of adjacent leaves barely touch each other. 
It is imbricate when the edges overlap each other 

x3. W hat terms are applied to stems? 

The stem of an herb is named a caulis ; that of a tree, a trunk ; 
that of grasses, a culm; and that of tree-ferns and palms, a eaudex' 

14. Meaning oj infiorescence f 

The way flowers are placed upon plants is called their tn/Zor- 
eaoenee. When only one flower grows upon a stem the inflorescence 
IB solitary; but if several flowers grow from the same stem, it is 
duslered. 

' 15. Describe the parts of green fiower-leaves. 

The outer circle of green flower-leaves is named the cafyx. The 
inner circle, of delicately colored leaves is named the corolla. 
When both circles have the same color, they take the name of 
perianlh. Next inside the corolla come the sfamenSf and within 
these the pistiL If there is but one circle of flower-leaves it is 
called a ealyXf whatever its color. 

Eachleaf of a calyx Is called a sepal. Each leaf of a corolla Is called a 
petal. 

16. Describe the petals of a corolla. 

When the petals of a corolla are distinct from each other, so 
that one can be pulled off without disturbing the rest, it is a 
polypeUdous corolla. When the petals are more or less grown to- 
gether, so that if you pull one the whole corolla comes off, it is a 
gamopetaloue corolla. 

17. What is a symmeHeal flower f 

Any ^wer ^at has the san^e number of parts in each of its 
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circles is ^mmetrical ; and even if some of the circles have just 
twice, or three or foar times, as many as others, it is still symmet- 
rical. 

These kinds of symmetry are described as binaryt ternary^ qtuUemary^ 
and quinary. 

18. What are eompUie and inoompkUfowenf 

A compUU flower consists of calyx, corolla, stamens, and pistil. 
If any one or more of these flower-circles is absent the flower is 
incompUU, 

19. Whal care essential and what protecting organs cf fowers f 

The stamens and pistil of flowers have been called essential or- 
gans, because seeds can not be formed without their presence. As 
the calyx and corrolla cover and nourish these they have taken 
the name of protecting organs. 

20. W hat is a petfect fiower f 

A perfect flower has both the essential organs ; while, if one of 
these be absent it ia imperfect; and if both are wanting, it is said 
to be neiUroL 

A ttaminaie flower has no pistil. A pistillate flower has no stamens. 
Staminate flowers are said to be sterile, because they do not produce seed ; 
they are also spoken of as nude flowers. Pistillate flowers are said to be fer- 
tile, because they may bear seed ; they are also called female flowers. 

21. What is meant by cohesion in botany f By adhesion f 

It is used for the gro¥ring together of parts with their fellows, 
as of petals with petals, carpels with carpels. 
Adhesion means the growing together of diflerent floral whorls. 

22. Meaning of pUtnt-eharactersf 

All unchanging features of plants are jdant-eharaeters, A plant 
is an assemblage of characters, and the description of a plant is 
but a list of its characters. 

These resemblances of character among plants are called their affinities. 

23. Name and d^me the parts of stamens. 

The Anther-Lobe is the cell which holds the pollen. Connec- 
tive, a continuation of the filament which unites the two lobes of 
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the anther. Valves, the sides of an anther-lobe. Line or Point 
of Dehiscencei the opening through which the pollen escapes. 

24. Name the kinds of these openings through which the pollen esaapes. 

Vertical or Longitudinal Dehiscence, — when the anther opens 
by a slit along its length to emit the pollen. 

Transverse, — when the line of dehiscence is across the anther. 

Porous, — when the anthers emit the pollen through little pores. 

Valvular, — ^when a portion of the anther is lifted up to emit 
the pollen. 

25. Describe the atiojchment of filament to anther. 

Anthers are innatCf or hoBifixed^ when the filament runs directly 
into the base of the connective ; actuate, or dorsifixed, when the fila- 
ment runs up the back of the anther, joining the connective in 
such a way that the anther is hung in front of it ; versatHef if the 
filament is attached by a slender apex to the middle of the anther, 
the ends of which swing freely up and down. 

26. Describe tiie forms of FUaments, 

FiHform filaments are threadlike, as the name denotes, but strong 
enough to support the anther. 

Subulate filaments taper like an awl. 

OapiUary filaments are hair-like, and too slender to support the 
anther. 

Dilated filaments are flattened out. 

PeUMd filaments resemble petals in form, and bear the anther 
at the summit. 

Bidentate, or Bicuspid^ filaments are toothed at the summit or at 
the base. 

27. Describe the structure (^ Pollen. 

The pollen-grain is generally composed of two membranes, or 
coats, filled with a thick liquid substance containing minute 
grains, which is its essential portion. The outer coat is frequently 
marked with bands, lines, and grooves, or covered with bristling 
points. The inner coat is very thin, and swells when wet. 

ExtineiBthe enter coat of a pollen-grain, U8nally^¥ifh openings, or very 
thin in certain places. ^ , ^ 

Intine is the inner coat of a pollen-nain. very thin, tongh and elastic, 
often seen protruding tiirough holes in the extine. 

FovUla is the rich protoplasmic liquid contained withln'the intine. 

Pottinia are pollAn-grains cohering in masses. 
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28. What are the ger^eral features of stamens f 

Stamens are said to be exserted when they extend beyond the 

corolla. When they are not so long as the corolla, they are said 

to be induded. 

The entire whorl of stamens is called the atidrcscium. When the filament 
is wanttng, the anther is described as sessile. When the anther is wanting, 
the stamen is said to be sterUe. Converging stamens are said to be connivent, 

29. What are the names applied to eertain distinctions among pistils f 

A compound pistil consists of several united carpels, and is 
syncarpms, A simple pistil consists of only a single carpel, and 
is apocarpous. A multiple pistil consists of several distincl carpels, 
and is also apocarpow, 

30. Describe the strudui^ cf a pea or bean pod. 

The soft, small bodies in the young pods are called ovules. The 
ripe, full-grown contents of the mature pod are seeds. Pod and 
contents form the ^ruit. The fruit of a plant is its ripened ovary. 

31. What is fruit f 

The ripened ovary, with its contents, is the fruit of plants. 
Whatever adheres to the ovary also becomes part of the fruit. 

32. What are the dosses of fruit t 

Indehiscent Juicy Fruits, as the berry, orange, lemon, squash, 
apple, pear, peach, cherry. 

Indehiscent Dry Fruits, as wheat, barley, oats, etc., nuts, elm 
fruit. 

Dehiscent Fruit, as any dry fruit, whether simple'or compound, 
which may properly be called a pod. 

Multiple, Collective, or Confluent Fruits, are formed by the 
union of many separate flowers into one mass. 

33. What is said (^ seeds as to form and surfacef 

Seeds may be globular, oYoid, reniform, oblong, cylindrical, top- 
shaped, angular, etc. Some seeds are small and fine like sawdust ; 
others are flattened and bordered. 

The surfaces of seeds may be smooth, striated, ribbed, furrowed, 
netted, and tubercular. Seeds are said to be definite when few and 
constant in number ; indefinite when numerous and variaUe ; soli* 
iary when sin|;le in the ovary, or in a cell of the ovarjr. 
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34. What are the parts of a aeedf 

Seed-Goat, or Integument, — the shell around the outside of a 

Body, Kernel, or Nucleus, — the substance within the seed-coat. 

35. Whai names are gwen to the two parts of a seedf 

Embryo, — the young plant contained in a seed. 
Albumen, Endosperm, — the material in which the embryo is 
embedded. 

36. Whai are the parts of the embryo f 

Cotyledon, — the bulky first leaf or leaves of the embryo, more 
or less formed before the growth of the seed begins. 
Badicle, — the lower, or root end, of the embryo. 
Plumule, — the terminal bud, the upper end of the embryo. 

37. Nam^ the parts <f flower-heads. 

Involucre, — the outer green circle of a flower-head, often mis- 
taken for a calyx. 
Scales, — the bracts forming the involucre of a flower-head. 
Florets, — the flowers of a flower-head. 
Bay Florets, — the outer petal-like florets of a flower-head. 
Disk Florets, — the inner florets of a flower-head. 

38. Whai are Composites plants f 

Dandelions, daisies, dahlias, thistles, etc., are 'composed of many 
florets, inclosed in a calyx — like involucre. Plants of this kind 
are named Gompositse, from their compound, or composite nature. 

39. Whai is the character of the Orucifercsf 

The plants of this order bear flowers with a cruciferous corolla. 
Mustard, horse-radish, turnip, cabbage, pepper-grass, etc., are 
familiar examples. 

40. Whai are UmbelHfercs plants f 

The plants of this family blossom in umbels. They are found 
in groves, thickets, plains, marshes, and waste places. The car- 
rot, parsnip, parsley, celery, etc., also belong to this class. 
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41. What plania belong to the order LabiaJUzt 

Herbs, with square stems and opposite aromatic leaves ; flowers, 
with a more or less two-lipped corolla, didynamous or diandrous 
stamens, usually with diverging anthers;' ovary, deeply four- 
lobed, on a fleshy disk, four-celled, each cell with one erect ovule 
forming in fruit four little seed-like nutlets around the base of 
the single style, in the bottom of the persistent calyx. Seeds with 
little albumen. Stamehs inserted on the tube of the corolla. Stigma 
forked. Flowers axillary, chiefly in cymose clusters. Leaves, 
usually dotted with glands, containing a pungent, volatile oil. 

42. Describe the CkmiferoR order of planis. 

Trees or shrubs ; the wood abounds in a resinous juice. Leaves 
scale-like, almost evergreen. Flowers moncecious, or dioecious, 
destitute of calyx and corolla. Stamens one, or more, forming a 
sort of loose ament. Fertile flowers usually in aments, consisting 
of open carpellary scales, sometimes solitary and destitute of any 
form of carpel. Fruit a strobile, or cone. 

43. What are the char<ieter8 of the Orehidaceoe jdarUa f 

Leaves simple, entire, parallel-veined. Flowers very irregular, 
Stamens consolidated with the style into a column. Pollen some- 
times granular and powdery, but more commonly cohering in 
wax-like masses. Fruit a three-ribbed, three-valved capsule. 

44. Describe the QraminecB order of plants. 

Perennial herbs with fibrous roots. Leaves entire, usually nar- 
row, alternate, with the sheath split from one node down to the 
next. Flowers in spikes, racemes, or panicles, usually perfect. 
Stamens commonly three. Fruit, a caryopsis. 

45. What belong to the flowerless plants f 

Ferns, — dense, green patches of plants, apparently all leaf and 
and no stem; Mosses; Fungi, — as the common mushroom, or 
toadstool. 
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SECTION XVI. 

MENTAL AND MORAL PHILOSOPHY. 

i. WhatisMindf 

The Mind is that which thinks, feels, and wills. 

2. How many and what dq)artments qf the Mind do Us operationa 
ihdieate f 

Three: The thinking or knowing part, called the Intelket; the 
feeling or emotional part, called the SermbUilies; and the part 
which puts forth volition, known as the WHl, 

A. Mental Faculty is the mind's power of doing somethinjg or of putting 
forth some mental activity. The mind has as many faculties as there are 
di&tinct forms of this mental activity. Metaphysicians do not agree upon 
the exact number of mental faculties, some holding that attention and con- 
sciousness arc distinct mental powers, while others maintain that these are 
only conditions which accompany all forms of mental activity.— Dr. Ravb. 

3. What does the Intellect indudef 

The Intellect includes a number of faculties — Perception^ Mem" 
ory, Imaginationf Understanding, and Reason or Intuition. 

The Understanding embraces several distinct forms of mental activity, 
known as Abstraction, Classification, OeneralizaHon, Judgment, and Reasoning. 

4. What do (he Sensibilities include f 

The Sensibilities include the emotions, the appetites, and the 
desires. 

These are also subdivided by some authors into animal and rationaL 

5. Define the Will, 

The Will is the executive power of the mind. 

Each of these mental powers has its special work to perform, not only in 
acquiring knowledge, but also in the matter of securing proper culture and 
development. 

(285) 
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6. What 18 the dbjed tf Mental OuUuref 

The object of Mental Culture is the fullest development and 
highest activity of the faculties of the mind. 

In cultivating the mind, therefore, the aimJjBhould be to attain the three 
end*— cuUuret knovsitdge^ and (ffieiency. 

7. Whad is the ncUurai order cf the developmerU of the mindf 
First in order is the education of the Intellect 

8. How is the Intelled developed f 
By the acquisition of knowledge. 

9. How is knowledge acquired f 

Knowledge is first acquired, in youth, through the Senses. 

The first efforts in education should be directed to systematize observar 
tion and the first subjects of study are very naturally the facts in the physi- 
cal sciences.— £^/ier. 

10. D^ne Memory f 

Memory is that faculty of the mind by which we retain and re- 
call^knowledge. 

11. D^ne Beeolleetion* 

It is the power by which that which lies in the mind is awakened. 

12. Define Imaginalvm. 

It is the power by which the mind holds up before itself the 
images which are called up by recollection. 

13. D^ne Understanding, 

It is the faculty by which the relations of things to each other 
are determined. 

14. D^ine Reason, 

It is the faculty through which the ultimate and universal prin- 
ciples are ascertained. 

Following this order, which is the order in which these faculties are de- 
veloped, Memory must be exercised in conjunction with the Senses and 
Perception. It is the storehouse into which the Perceptive faculties carry 
all the facts obtained through the Senses. Calling up for inspection the 
things which are thus stored in the mind gives exercise to the Memory ; 
holding them up to view affords exercise to the Imagination. The Under* 
itanding takes up the pictures ol the Imagination, receives wliat RecoUecr 
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tion has called up from the Memory, whichlias been stored by the opera- 
tion of the Senses, and determines tlie relations of all the parts to each other 
as causes and effects. It classifies in accordance with peroeived relationa. 
It places facts together as links in a ch&in.—Sypher, 

15. What are the two great wureea of knowledge f 
The Senses and the Reason. 

16. What 18 the knowledge derived through the Senses called f 
Empirical Knowledge — the knowledge of experience. 

17. What does this indude f 

It includes all that we know through the Senses — seeing, hear- 
ing, touching, tasting, smelling — and through emotional experi- 
ences. 

18. What is the knowledge derived by Beason eailed f 

Rational knowledge; ideas of space, of time, of distance, the 
truths evolved by mathematical calculations, ideas of the abso- 
lute and the infinite, are attained through processes of reasoning, 
and can not be reached by experience. 

19. Stale ihe methods of acquiring knowledge. 

There are two methods of dealing with the products of the 
Senses and of the Beason. 

(1) By Induction. 

That is particular phenomena may be taken up and the process 
may be conducted so as to find the general laws, which unite these 
into a harmonious system. 

(2) By Deduction. » 

That is a general truth may be presented and the process will 
then be to find the original elements which enter into its compo- 
sition. 

The inductive process is synthetic and the deductive is analytic. By S3m- 
thesis the parts are constructed into a whole ; by analysis the whole is sepa- 
rated into Its parts. 

20. State the law of the operation of the faculties. 

The mind proceeds in its search after truth by means of obser-^ 
yation. All the higher operations of investigation had their be- 
ginning in small and simple processes in the mind of the child. 

The mind rises through all the parts of a soience or subjecti obaerving at 
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every step the logical order of combination. When knowledge comes in this 
connected order, its acquisition gives strength to the memory, because the 
truths 80 learned are stored away in the mind that the presentation of one 
induces the recollection of another, and thus innumerable incidents in the 
range of observation call up long trains of thought. This often brings be- 
fore the mind in moments of leisure and in the hour of play the knowledge 
that was acquired through much toil and effort. 

21. Stale the importance of gaining knowUdge through logical methods. 

Knowledge gained throagh logical methods becomes food for 
all the faculties of the mind, affording them exercise and recrea- 
tion, the free indulgence of which induces culture. 

22. What is the consequence of a failure to follow this natural order f 

Without the development of the intellectual faculties in their 
natural order and in harmonious proportion, the attainment of 
that higher and more complete culture involving the full growth 
of all the faculties of the mind which gives power and efficiency, 
can not be attained. 

23. Hofw can the intdled be developed methodically f 

By the proper exercise of all the faculties in their natural order. 

Antecedent to all methodical education must be a desire for knowledge. 
There must be a mental appetite to be gratified before mental food can oe 
administered with profit. As the physical system is clogged and injured by 
administering food when it is not wanted— when there is no appetite de- 
manding it— so all efforts at cramming the mind with mental pabulum will 
result in injury.— Sj^^^. 

24. What is the natural process of educating f 

The first knowledge of the child is acquired by observation. 
The first effort of the teacher should be to encourage and system- 
atize observation. 

25. How does this process affect the powers of the mind f 

It brings order to the perceptive faculties ; utilizes the stores of 
iind strengthens the Memory; brings order and strength to the 
BecoUection ; utilizes Imagination, and exercises Judgment. 

26. What can you say regarding the education of the Emotional Na^ 
ture and the Will f 

To give bodily vigor and intellectual ability, without any moral 
foundation to the character, is to give an education, not oxdy want- 
ing in completeness, but in balance; an education which may be 
mischievous both to the individual and to society. 
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The emotions need to be gradually brought more or less under control ; 
the sense of duty awakened; the moral judgment formed ; wrong tenden- 
cies corrected ; and the recognition of the beauty of right and order, of na- 
ture and art, established ; while the Will— developed by exercise, enlight- 
ened by experience, and stimulated by proper motive»--assumes the guid- 
ance of the whole nature, and steers it in accordance with fixed prinaples 
of light and duty.— Landon, 

27. What nrnst he taken itUo eovuideration in training to nght action f 

(1) The initiative povoeTf that is, the motives. 

(2) The legidaHve prnver, that is, the action of the moral intelli- 
gence and judgment, which decides whether an action is right or 
wrong. 

(3) The administraiive power, that is, the power of WiU, wherebj 
we adhere to and carry out the decisions arrived at by the intel- 
lect and the conscience. 

(4) The reflective power, whereby we recognize the result or conse- 
quence of the action whether in accordance with our previous judg- 
ment or not, and which exercises influence on succeeding actions. 

28. What is a moral ojction f 

It is the voluntary action of an intelligent agent, who is capa- 
ble of distinguishing between right and wrong, or of distinguish- 
ing what he ought, from what he ought not, to do. 

29. How does this prindj^ apply in the school-room f 

It relates to the rights and duties of persons connected with the 
school. 

30. What are the ends sought in aehool-gofvemment f 

(1) To find means of preventing disorder in school. (2) To 
find means of correcting disorder In school. (3) To find means 
of inducing pupils to discharge their duties of their own accord. 

81. How may disorder in school be prevented f 

By judicious regulations. 

The most judicious regulations will not prevent all disorder. What can 
not be prevented must be corrected. It is not simply enough to secure good 
order in a school either by preventing bad order or correcting the same. 
Pupils must be trained to discharge all of their duties properly and of their 
own accord. 

32. Generalvse the means of preventing disorde* 

Disorder in school is owing to certain causes which can gener* 

19 
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ally be remoyed before anj bad effects result. These causes may 
be generalized as follows : 

(1) Unsuitable accommodations. 

(2) Unqualified teachers. 

(3) Bad management. 

83. How shaU disorder in school be corrected f 

(1) By the punishment of those who offend. 

(2) By the pardon of those who repent 

34. How shall pupils be induced to discharge thekr duties of their own 
accord f 

To discuss this subject fully would be to open the whole field of 
Moral Culture. We can give only a few words on the subject here. 
Before a pupil can discharge his duties of his own accord, he 
must — 

(1) Know what is right 

(2) Feel the claims of the right 

(3) Will to do the right 

The teacher must therefore direct the pupil to three kinds of 
moral training, viz: Moral knowing, Moral feeling, and Mora^ 
willing. 

35. To whose laws does a chUd owe aUegiance, and wMZ ts tfietr 
relationship as regards supremacy f 

First, to those of his nation, which are supreme ; second, to those 
of his teacher, provided of course they are not in opposition to 
the statutes ; third, to his parents. 

36. What should he the purpose of till law f 

It should be preventive, not pimitive. When a man commits 
some crime he is sentenced to the penitentiary ; not to punish 
him, as we often say carelessly, but rather to teach him wisdom 
by confining him, so that he will resist any future temptation ta 
repeat the offense. This also should be the intent of every wise 
teacher *s law, so that his students may consider him a friend, and 
not a tyrant 

87. Is iffnorance of the law an excu>sefor transgressing U f 

No ; the law assumes that, once enacted, it is mandatory over all, 
whether they have read it or not. This is not absolutely just oi 
equitable, nevertheless it is the only practicable view. Before 
the law every one must be equal in order to mako it efficacious, 
and by regarding it in this light the courts have simplified what 
wovdd otherwise be a complication, interfering with the ends ol 
Jmtiee^ 



8BCTI0N XVn. 

PHYSICAL GEOGRAPHY. 

1. What 18 Physical Geography f 

That science which treats of the natural divisiong of water, 
the atmosphere, and all organic life. 

2. Into how many classes may the otfjects of which Physical 
Geography treats be divided f 

Into Land, Water, Air, Plants, and Animals. 

3. In what condition is the earth supposed to have been in a remote 
period of its existence f 

In a state of igneous fluidity. All the elements of the earth 
were one molten mass, surrounded by a thick atmosphere, charged 
with yapors and gases. 

4. WTiai are the proofs of this mx>Uen condition of the earth f 

A direct proof is the ball-like form of the earth, which, but for 
its plastic condition, would not be. Astronomy furnishes us with 
examples of like condition. Our sun is even now in a state of 
intense ignition, and the stars of the firmament are burning suns. 
The moon was once a fiery ball, but is now cooled, and covered with 
extinct craters. 

5. How did the earth become solid t 

In the course of countless ages the earth lost heat and cooled 
sufficiently to form a solid crust; while the interior, even now, is 
liquid lava, which, gradually losing its temperature, will in time 
cause a solid earth. 

6. What is the thickness of the earth's crust t 

It is variously estimated at from 50 to 100 miles. At the depth 
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of 60 feet water obtains its greatest degree of cold ; at 2,200 feet 
the temperature rises to 00° Fahrenheit ; at 8,000 feet water would 
boil ; and if the temperature increases regularly from the surface 
downward, at a depth of 28 miles iron would melt. 

7. What is a simple substance f 

An element that cannot be separated into component parts. 

8. How many elements have been discovered f 

Sixty-three ; and of these only fourteen have been found in a 
pure state, as gold, silver, copper, platinum. 

0. How many elements mainly compose the crust of the earth f 

Twelve: oxygen, silicon, aluminum, magnesium, calcium, 
potassium, sodium, iron, carbon, sulphur, hydrogen, chlorine. 

10. What is Oxygen f Silicon f Carbon? Hydrogen? Sodium? 
Chlorine ? Sulphur ? Potassium ? Calcium ? Magnesium? Alwmi^ 
num? 

Oxygen is a gas, and a constituent of all rocks, and composes 
about one-half by weight of the earth's crust. 

Silicon is the element next in abundance ; combined with oxy- 
gen it forms silica or quartz, sandstone, and ordinary sand. 

Carbon is an element which, combined with oxygen, enters 
largely into the composition of various rocks. Charcoal and 
diamonds are pure carbon. 

Hydrogen is a gas, and combined with oxygen constitutes 
water. 

Sodium is a metal, and with oxygen forms soda. It is the 
basis of common salt. 

Chlorine with sodium forms common salt. 

Sulphur is a simple mineral substance, and united with oxygen 
and lime makes gypsum. 

Potassium is a metal which, combined with oxygen, forms 
potash. 

Calcium is a metal which, with oxygen, forms common quick- 
lime ; and with carbon, limestone. 

Magnesium is also a metal which, combined with oxygen, 
forms magnesia. 

Aluminum is a white metal, and with oxygen forms aluminai 
the basis of clay. 
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11. How are rocks classified f 

As stratified and unstratified, the unstratifled being divided 
into igneous and metamorphic. 

12. WJwA are strained rocks f 

Those which are made up of a series of layers^ as sandstone, 
slate-rock, limestone. 

13. How were these rocks formed irdo layers f 

By the waters of the globe removing materials from one place 
and depositing them in another, as stratified sediment. 

14. How did water originate on the earth'' s surface f 

When the surface of the earth had become cooled, or fallen be- 
low the boiling-point of water (212** Fahrenheit), the vapors of 
the atmosphere were condensed and gathered as water in the de- 
pressions of the earth. 

15. What are igneous rocks f 

Those which, instead of being a sedimentary deposit, were 
forced in a melted condition from the burning depths below. 

16. What are metamorphic rocks f 

These rocks which were at first stratified, but by the igneous 
lava breaking forth and flowing near them, producing a sub- 
terranean heat, lost their sedimentary or stratified condition. 

17. What are fossils f 

Petrified remains of animals or plants that lie Imbedded in the 
rock-formation of the earth's crust 

18. WTiat are fossUiferous rocks f Non-fossUiferousf 

Fossiliferous rocks are stratified rocks that contain fossils. 
Non-fossiliferous rocks are those without fossils, or igneous rocks. 

19. Into how many ages does geology dvoide the globe t 

Into seven : The Azoic Age, the Silurian Age, Devonian Age, 
Carboniferous Age, Reptilian Age, Mammalian Age, and the Age 
of Man. 

20. WTiat is the Azoic Agef The Silurian Agef Devonian 
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Age f Carboniferous Age t Reptilian Age f Mammalian Age f 
Age of Manf 

The Azoic Age is the earliest, and includes the time from the 
first forming of a solid crust to the appearance of animal life. 
Rocks of this age contain no animal fossils. 

The Silurian Age succeeded the Azoic, and the rocks abound 
in fossils of the simplest animals, and plants. Star-shaped ani- 
mals and animals that consist of joints or segments, as worms, 
make their first appearance on the earth in the rocks of this period, 
but the mollusks — animals like our oyster — ^predominate. 

The Devonian Age, or Age of Fishes, succeeded the Silurian. 
Rocks of this age contain fossils of higher and more developed 
animals and plants than those of the preceding age. Of fishes, 
the shark and gar-fish predominate. 

The Carboniferous Age was the Age of Vegetation. Great 
forests and jungles covered the land from the poles to the equator. 
It was a period of unceasing change. Destructive floods under- 
mined the dense vegetation, which fell, layer upon layer, gradu- 
ally changing into vast coal-fields under the pressure of the 
waters. 

The Reptilian Age is remarkable as the era of the culmination 
of reptiles and mollusks. Among the former were the gigantic 
ichthyoaawnis, a marine animal with the teeth and head of a 
crocodile, and from ten to thirty feet long ; the plesioaaunis^ a 
huge reptile with the head and neck of a snake ; and the ptero^ 
dactylf a fiying reptile. 

In the Mammalian Age nmny of the lower animals and vege- 
table forms become extinct, and more perfect ones appear. The 
gar-fishes give place to the salmon, perch, and herring ; among 
plants, the cycads are supplanted by the oaks, willows, and palms. 
Animals of great size trod the earth in that day, which are now 
known only by their remains. 

The Age of Man is the present era. The animal element is no 
longer dominant. The majority of the large beasts, which during 
the preceding era were the chief denizens of the world, have be- 
come extinct, and made room for smaller but higher creatures. 
Man, as a more highly organized being than any other, appears 
now, and the earth. In this last stage, has reached a state of com« 
parative stability. Changes take place, but they are less sweep- 
ing and less violent than those of the preceding ages. 
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21. Where are miner (dB fovmdf 

The greater part lie deep in the earth, and require much labor 
to obtain them. Some are found in the soil and sandy beds of 
rivers. 

22. NamelhevfwfAiMporUiiidmetah. 

Gold, silver, platinum, mercury, iron, lead, copper, tin, nickel, 
zinc, and antimony. 

23. How does the United States compare with ether countries in 
mineral resources f 

It surpasses all others. 

24. In precious stones t 

There are no well-4efined localities where precious stones are 
mined, but some have been found in Alaska, California, Arizona, 
Montana. The largest diamond found in the United States was 
picked up by a workman on the banks of the James Biver, op- 
posite Richmond. It weighed 24 carats. 



25. Where is zinc found in the United States f 

In the Appalachian region, particularly in Pennsylvania and 
New Jersey; also in Wisconsin, Illinois, Missouri, and Ten- 
nessee. 

20. How much zinc is annuaJUy produced f 
The annual product is about 6,000 tons. 

27. Where is saU found most dbundanJUy f 

It is produced most abundantly in New York and Michigan ; 
but Nevada has inexhaustible quantities of rock salt in a natural 
«tate. There it can be obtained in blocks so perfectly pure and 
clear that a newspaper may be read through a block one foot thick. 
A railroad cutting one of these immense mines graded its bed 
through rock salt for a distance of three miles. 

28. When was the first petroleum well sunk t 

It was sunk in 1859, in Pennsylvania, and yielded 400 galloiwi 
ft day. 
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20. By what agencies are cTumgea of the earth'a crust produced 
at the present time f 

By the atmosphere, the water, and by the action of the heated 
interior. 

30. How does the atmosphere produce a change f 

The moisture in the atmosphere crumbles the exposed rock- 
surfaces, and the dusty fragments drift with the wind, so that in 
the course of time deep deposits of this rocky sediment are formed. 

31. How does the water prodvxe a change f 

Rivers and creeks are everywhere at work gradually moving the 
whole surface of continents toward the oceans in the form of 
sediment Ei vers produce important changes also by erosion. 

32. WTiatiserosUmf 

Bivers wearing out deep channels in their courses. 

33. Where is the greatest example of erosion f 

In the Grand Cation of the Colorado Biver ; this cailon is a nar- 
row chfusm three hundred miles long, with perpendicular walls of 
rock from three thousand to six thousand feet in height, worn 
by the flowing river. 

34. How much earthy matter is annuaUy discharged by the 
Mississippi Biver f 

It is estimated that over 400,000,000 tons are carried into the 
fiulf of Mexico. This yearly discharge, i f gathered in one accumu- 
lation, would cover an area of ten square miles to the depth of 
twenty-five feet 

35. What are the changes produced by the action of the heated 
interior? 

Changes of level, which are slowly progressing century by 
century, or suddenly occurring by the action of volcanoes and 
earthquakes. 

86. WTiere are there iUustratians of the slowly progressing 
change? 

The northern part of the Scandinavian peninsula is slowly rising 
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at the rate of four feet in a century, while the southern part, and 
Holland and Denmark, are gradually subsiding. It is because of 
this subsidence that the greater part of Holland and Denmark is 
below the level of the sea ; and should the dykes which protect 
these countries become broken, great inundation would follow. 

37. WhaJb wiU eventually he the condition of the earth's surface f 

When the interior of the earth has cooled beyond the power to 
react and disturb the surface, the levelling of continents by the 
elements of nature will begin to be apparent. By the washings 
of rain the surface of the land is slowly moving to the bottom of 
oceans; by the action of the moist atmosphere rocks crumble 
to dust and are borne away. Though the process of decomposi- 
tion is slow, yet gradually the valleys will fill up, the mountains 
be washed into the sea, until all land disappears, and the earth 
is wholly covered by the ocean. 

38. What proportion of the wihole volume of the globe is water f 

About one five-hundred-and-thirtieth part of the whole volume 
of the globe ; or, if the earth were a perfect sphere, without eleva- 
tions and depressions, the volume of water would be about 10,000 
feet in thickness. 

89. Wlhat is the position of the continents f 

They lie with their masses about the Arctic and Atlantic 
Oceans, becoming narrow as they extend southward. 

40. What proportion of the land-surface do the islands form f 
About one-seventeenth, or 3,000,000 square miles. 

41. How are islands divided f 

Into two classes, continental and oceanic. 

42. WTiat are continental islands f 

Those that lie near continents, and appear, by their position, 
to be detached parts thereof. 

43. Give illustrations of continental islands f 

The West Indies, Bahamas, Aleutian, Japan, East Indies, and 
many others. 
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44. What are oceanic ialande f 

Those which lie far removed from any continent. Nearly all 
of the islands of the Pacific Ocean belong to this class. 

45. Name two classes of oceanic islande f 
Volcanic and coral. 

46. JEToto do continental irfanis compare in eize with oceanic 
islands f 

Continental islands, as a rule, are larger than oceanic islands. 

47. What is the difference in the rock-m>aterial of the two classes 
of islands f 

The continental islands are of the same formation as the main- 
land, being composed of sandstone, slate-granite, and t^e various 
metamorphic rocks ; while the oceanic islands are composed of 
volcanic substances or of limestone. 

48. Whatiscordtf Where found f 

It is the limy remains of small marine animals structurally 
connected in large groups. It is found in tropical seas, or where 
the temperature of the water is not below 68** Fahrenheit. 

49. Into how many classes are coral fonnations divided f 

Four : fringing ree£B, barrier ree£9, encircling ree£9, and atolls, 
or coral islands. 

60. What are fringing reefs f 

Lines or ribbons of coral near the shore, 

61. What are harrier reefs f Encircling retfs f 

Barrier reefs lie parallel to the shore, but are separated from 
it by a channel of water of considerable depth and varying in 
width. The grandest example of coral formation known is the 
Great Australian barrier reef. Externally it rises, with little 
inclination, from a fathomless ocean and stretches more than 1,000 
miles along the northeast shore, varying in breadth from two hun- 
dred yards to a mile, and in distance from the shore from twenty 
to seventy miles. There are many openings through the reef, by 
wbioli vessels enter the interior ocean, which is everywhere safely 



navigable. An eDcircling reef is a barrier reef which encloses 
one or more islands. 

62. WTiat are atoUs, or coral iaHanda t 

They consist of a low, narrow rim of reef sorromiding a lagoon. 

63. WhaZU a lagoon t 

The vacant place enclosed by atolls or coral islands. 

64. Whai is the theory of the circular formation of atoUa f 

It is based upon a regular and gradual subsidence of the bed of 
the ocean. A fringing reef is first formed near the shore of an 
island, which becomes an encircling reef ; and as the ocean bed 
subsides the coral deposits still continue to grow upward, until 
by the subsidence the interior island disappears, and the atoll 
alone remains. 

65. Describe the comtnon forms of coral islands. 

Though of a great variety of shapes, they agree in one particu- 
lar, always ccmsisting of a low, narrow rim of coral rock enclos- 
ing a body of water called a lagoon. 

66. Upon what are ccmdisUimdslmiJtf 

As the reef-building polyps do not live below the depth of 100 
or 120 feet, they select for a foundation the submarine mountains 
and plateaus or the slopes of volcanic cones which come near the 
surface. 

67. Where are these idamde fornid^ ofnd why are they cofi^nei 
to those regions f 

They are found in tropical waters, where they are protected 
from cold ocean currents, from the influence of fresh-river waters, 
and are remote from active volcanoes. They are not found where 
the mean annual temperature of the water falls below 68** Fahren- 
heit. 

68. Irdo hm VMmy great dosses may we divide the surface of the 
tarthf 

Into three classes s mountains, table-lands or plateaus, and low- 
lands. 
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69. Where is found Vie highest elevation Hif ths eoarthf The 
loujest depreaewn f 

The Himalayas are the highest elevation, rising 29,000 feet 
above the level of the sea. The lowest depression is the Dead 
Sea, in Palestine, which lies 1,300 feet below the level of tha 
ocean. 

60. Whaiietrendf 

The direction of a mountain chain. 

61. What constitutes a rdvef of a courdry t 

The shape, its elevation, plains, table-lands, moontaloa, and 
valleys. 

62. What two forme of relief exist f 
Elevations as a whole, and linear elevations. 

63. What ir^uence has Vie tdief of a courdvy upon Ue climate^ 
life^ wnd importance f 

As an elevation of 330 feet produces a difference of temperature 
of l*" Fahr., the altitude of but a few thousand feet must change 
the character of a region, like a removal of it from torrid to 
temperate latitudes, or from temperate to frigid. The relief also 
controls the drainage of a continent, and influences to a certain 
extent the direction and character of the winds and the distribn- 
tion of rain. 

64. What elevation is given as necessary to constitute tdbiMande f 
More than 1,000 feet Plains are below 1,000 feet. 

65. Where are Vie great plateaus qf the world f 

Mean elevation in feet 

The Plateau of Thibet 14,000 

The Bolivian Plateau, in the Andes 13,000 

Plateau of Anahuac, in Mexico. 8,000 

Arabian Plateau 7,000to 8,000 

Colorado Plateau 7,000 

The Great Basin • 4,000 to 5,000 

TheSahara ^ 2,000to 3,000 

Southern Africa 8,000to 5,000 

Central Asiatic Plateaa 2,000to 4,000 
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06. Where are Vie great plains of the world f 

On the western continent there are the Mississippi Plain, the 
Arctic Plain, Atlantic Coast Plain, Llanos of the Orinoco, Selvas 
of the Amazon, and the Pampas of the La Plata. In Europe there 
is the Great Central Grermanic Plain. In Asia there are the 
Siberian Plain, the Plain of Turkestan, the Chinese Plain, and 
the Mesopotamian Plain. Africa has no great plains. 

67. Into how many ciaseea are mountaine divided t 

Into three : those rising to an elevation of 20,000 feet or more ; 
those between 10,000 and 20,000 feet ; and those between 2,000 and 
10,000 feet. 

68. Sau) are mountains supposed to have been formed? 
By the pressure of the inner fo)*ces of the earth. 

69. In the manvjer cf formation^ whaJt two kinds of mountains do 
wejindf 

Mountains by folding, which are generally of moderate eleva- 
tion ; and mountains by fracture, to which the highest chains on 
earth belong. 

70. What is a longitudinal vaUey f A transverse vdUey f 

Longitudinal valleys are those which separate parallel ridges of 
mountain chains and extend in the same direction. Transverse 
valleys cut the ridges at right angles and extend in an opposite 
direction. 

71. W?uxt are contiTiental axes t 

The great dividing ridges of a continent. The subdivisions are 
called secondary axes. 

72. How many mountain systems are there in America f 

Six: the Hocky, Califomian, Alleghanian, Andean, Parima, 
and Brazilian Mountains. 

73. WTiat is the extent of the Bocky system f 

This system, including the Califomian system, occupies the 
whole western part of the continent, extending from the Isthmus 
of Panama to the Arctic Ocean, a distance of 5,700 miles. 

74. Describe the Alleghanian system t 

It extends in a southwesterly direction from the shores of the 
Golf of St. Lawrence to the northern part of Georgia and Alabama. 



902 HIGH SCHOOL QUESTION BOOK. 

This system consists of many parallel chains, varying in height 
from 1,000 to 8,000 feet, enclosing fertile valleys. 

75. I>e9crtbe the plateau </ Korth America. How may this re* 
gUm he divided t 

It extends from the 50th parallel of north latitude, between the 
Kocky Mountains and the coast range of the Pacific, through the 
central part of Mexico, to the Isthmus of Panama, and may be 
divided into the Great Basin of Utah, the Great Mexican Plateau, 
and the table -lands of Central America. 

76. How may the plateauB ef BouXk America be divided f 

Into the Great Plateau of the Andes ; the elevated plains of 
Quito, Bogota, and Popayan ; and the table-land of Brazil. 

77. Describe the Plateau €f the Andes. 

It is an extensive tract of lofty table-land, stretching along the 
top of the Andes between the parallels of 16"* and 3" south lati« 
tude, with an elevation of nearly 13,000 feet. 

78. Into what divisions are the plateaus of Asia divided f 
They are divided into Central, Southern, and Southwestern Asia. 

79. TF^I^({oeat^ central to&26-fon(2o/^8{aem&rac0/ 
The great desert of Gobi and the table-land of Thibet. 

80. What table4ands does Southern Asia mhrojce f 
Those of Hindoostan, Iran, Asia Minor, and Arabia. 

81. What are ffieknovm tablelands cf Africa f 
Those of Abyssinia and South Africa. 

82. Describe the principal plateau €f Europe. 

It is the Spanish peninsula, the whole central part of which 
consists of a series of lofty plains, divided from each other by 
parallel mountain chains. This plateau comprises 93,000 square 
miles, or nearly one-half of the peninsula. 

83. Where is the great plain of North America f 

It extends from the Arctic Ocean to the Gulf of Mexico, and 
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from the Rocky Mountains to the AUeghanies, and la divided 
about midway into a northern and a southern slope. 

84. What does the gmA jllaiitk €f South America comprise f 
How 18 it divided f 

It comprises the entire peninsula east of the Andes, except the 
mountain systems and the Brazilian table-land, and is divided into 
the llanos, selvas, pampas, and wastes of Patagonia. 

(a) JVhat are Uanoa, aelvca, pampas, and wastes t 

(&) What are steppes, heaths, landsf and where found f 

(c) WTuxt is a plain t Plateau, or tabte^avd f 

{See Questions in Geography, Nos. 227, 228, 229, 230, 231.) 

85. What is the houndarv ef the great plain ef the eastern 
continent f 

It extends from the Bay of Biscay and the North Sea to Bering 
Strait 

86. What are eome cf the €hief points in the physical geography 
cf Siberia f 

It contains a great plain, extending from the foot of the Ural 
Mountains to the Pacific Ocean, and from the Altai Mountains to 
the Arctic Ocean. This plain, near the Arctic, is a barren and 
desolate region, and the cold is so intense that the spongy soil is 
perpetually f|rozen to the depth of several hundred feet. Near the 
Irtish River the soil is rich and pasturage good, but there are 
few inhabitants. 

* 

87. What are 1M principal hnovm plains of Jfirica t 

Sahara, the plains of Egypt, Central Africa, and the region of 
Zambezi. 

(a) Describe the Desert qf Sahara, 

88. Cf what is the interior of Australia supposed to consist f 
Of vast, barren plains. 

89. What resemblance is there between North and South America t 

Each has a predominant mountain system in the west, two 
secondary eystems in the east, and vast, low plains intervening. 
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90. WTuxt general taw of reLUf has been observed from a ntudfj^ 
of the coTUinents f 

That all of the long, gentle slopes descend to the Atlantic and 
Arctic Oceans, while the short and rapid slopes are directed 
toward the Pacific and Indian Oceans. 

9L Where are the land masses of the globe located f 

They are crowded around the North Pole, their northern limit 
being about the 70th parallel. As they extend south they gradu« 
ally diminish in area, until they terminate in points widely 
separated from each other. 

02. What ia the common form ef the land masses f 

With the exception of Australia, they are more or less triangular. 

93. What ia the difference between the eastern and western con^ 
tinents in the direction of their length f 

The western continent extends north and souths while the east- 
em has its greatest length somewhat opposite. 

94. What difference in other respects results from this f 

The American continent extends about 9,000 miles and traverses 
all the climatic zones. Asia-Europe also extends about the same 
length, and shows a general similarity throughout in climate, veg- 
etation, and animals. 

95. In outline^ what ia the difference between the land masses f 

They exhibit striking differences. Some parts are deeply in- 
dented with gul& and inland seas, while others are almost void of 
these indentations. 

96. What ivfltience has the articulation of the coast upon a 
country and its people t 

The greater the indentations of a country the more moderate 
are the extremes of temperature, and the more convenient for the 
development of the industries of mankind. The climate is sub- 
dued, and the enlightenment of man becomes but the natural 
tendency of nature. 

97. Whatfaxi is tsnue of v)eiUr<articulated counbrieef 
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They become the abode of the most highly ciyilized nations. 

98. Hofto do the continents compare m this respect t 

Europe, Asia, and North America are most indented and their 
people are the most industrious and enlightened. Africa and 
South America have few indentations, and their people are less 
ambitious and enterprising. 

99. From what do volcanic phenomena resuU f How are these 
phenomenal divided f 

From the reaction of the heated interior upon the solid crust 
These phenomena are divided into three classes : volcanoes, earth- 
quakes, and a rising or subsidence of parts of the earth's surface. 

100. What ie a volcano? 

A mountain v^hich emits fire, smoke, and laira. 

101. Howard volcanoes daae^leAf 
Aa active, intermittent, and extinct. 

102. What are intermittent vohcMoes f 
Those having periods of rest 

103. What is the craternf a volcano f Whatislaoaf 

The crater is the opening of a volcana Lava la the matter 

thrown from a volcana 

104. Whatisthewida^qferaterBf 

They differ greatly in size, the larger varying from 2,000 to 

18,000 feet 

105. WTiere may the crater be located f 

It is sometimes on the top of the mountain and sometimes on 
the side. 

106. WTiere is the largest knoion crater f 

That of Mauna Loa, on the Island of Hawaii, a mountain 4,270 
feet high. This crater is more than three miles long and one mile 
wide, and from 600 to 1,000 feet deep. Large pools of boiling lava 
may be seen from the brink. 
20 
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107. Inio what classes are volcanoes divided f 
Two : the centxal and lineal flystema. 

108. Describe them. 

The centxal system consists of several vents grouped together, 
one of which usually serves as a common point of eruption. The 
lineal consists of several vents extending in the same direction, at 
no great distance from each other, forming, as it were, chimneys 
along an extended fissure. 

100. Where aire vc!Uwnaes most numerimef 
On the islands and shores of the Pacific Ooean. 

IIOl J7(na moi^f volcanoes Aavd5eenefiU7?ieratal/ 

Humboldt has enumerated 225 still in actiooy while (he number 
of extinct volcanoes is much greater. 

IIL WhatUthepecvUarUyinffiedistributianqfvo^^ 

Nearly all of the volcanoes are situated along the mountain 
ranges which are near the shores of the continents, while the in- 
terior is almost destitute of them. 

112. Sa^intMafacL 

Volcanoes appear where the earth's crust is weakest, and these 
mountain chains are lines of fracture formed hy the gradual separa- 
tion of the ocean's bed from the coasts of the continents. 

113. Locate the two tokatUe zones which encircle the earth. 

One is the vast array of mountain-chains, or continents and 
islands, which encircle the Pacific Ocean ; the other, though less 
continuous, is a belt of broken lands and inland seas, which, e;x- 
tending around the globe, separate the northern from the southern 
continents. 

114. Whattheonf is advanced as the cause €f volcanoes f 

That the cooling of the earth's surface produces an eruption or 
vent resembling that seen in the freezing of a barrel of water. 
Volcanoes are the outlet of this expansion. 

11& What are some cf the volcanic phenomena § 
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Geysers, mud volcanoes, and fields oi fire. 

116. WTiat are mvd volcanoes^ and where are fkey found f 

Mud volcanoes are miniature volcanoes which emit steam and 
mud, but never molten rocks. They are found in large numbers 
in Sicily, and on the shores of the Caspian Sea, near the base of 
the Caucasus Mountains. 

117. What arefidda offire^ and where are theyfouvd f 

Begions where columns of fire break forth from the ground. 
These fires are classed with volcanic phenomena, although they 
may have their origin in the connection of the internal heat 
with large quantities of gases which accumulate in the crevices 
of rocks and burst forth in fiames. They are found to the greatest 
extent west of the Caspian Sea. 

118. What is a mountain pass f 

A depression or valley crossing a mountain chain through 
which a road is formed for travelling. 

119. What are earthquakes^ and where cor^ned f 

Convulsions of the earth, and are most common in volcanic 
districts. 

120. What are the movemevtts of earthquakee f 
Horizontal, vertical, and rotary. 

121. What is the theory of earthquakes f 

That the convulsions are the results of the heated interior seek- 
ing vent, and may be caused by the collection of steam and gases ; 
or that, like congealed water, the crust of the earth may contain the 
property of expanding during its process of cooling, thus forming 
a pressure which is resisted by violent agitations to obtain relief. 
The movements of earthquakes appear to be on the same principle 
on which waves recede when any substance is thrown into the 
water; thus, when convulsions occur, great waves of the fluid 
interior recede, by which the crust is uplifted and more or less 
violently shaken. 

122. What is the dynamic force of earthquakes f 

It varies according to their power. The terrible earthquake 
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of Lisbon, November Ist, 1765, in which 60,000 persons lost theif 
lives, disturbed an area of 7,500,000 square miles. In other words^ 
as the earth's crust is about twenty-five miles in thickness, 
187,500,000 cubic miles of matter were moved* 

123. WTuUia the duration f 

Some of the most destructive have lasted but a few seconds. The 
Lisbon earthquake produced its terrible effects in less than five 
minutes. 

124. What connection exists between volcanoes and earthquakes f 

Volcanoes are supposed to be outlets of the pressure of the sub- 
terranean forces, while earthquakes are the forces seeking vent. 

125. What relation exists between earthquakes and atmospheric 
conditions f 

In the tropics, especially, earthquakes are most frequent during 
that part of the year in which the greatest atmospheric disturbances 
take place. They are most dreaded at the beginning of the rainy 
season, when the monsoons are changing directions. 

126. What noted volcanic ojctUm occurred A.D, 79 f 

A terrific eruption of Mt. Vesuvius destroyed the cities of 
Pompeii, Herculaneum, and Stabi», and covered them with ashes 
and cinders to the depth of fifteen feet. 

127. How many eruptions of Mount Mtnxi are recorded f 

About sixty of its eruptions are recorded. In 1669 a stream of 
lava from this mountain overflowed the ramparts of Catania, 
sixty feet deep, and destroyed a part of the city. In 1832 several 
craters opened in the sides, and a stream of lava, eighteen miles 
long, one mile broad, and thirty feet deep, poured over the adjacent 
fields. 

128.. Describe the eruption of Casequina in 1835. 

It lasted three days, during which the light of the sun was ob- 
scured over half of Central America ; more than 40,000 square 
miles are said to have been covered with dust, ashes, and lava. 



129. How many lives are estimated to have been lost by earth- 
quakes f 

It is estimated roughly that 13,000,000 human beings have lost 
their lives by these convulsions of nature, but the estimate has no 
real statistical foundation. 

130. By what signs is an earthquake usually ^preceded f 

At times the electrical condition of the air seems to be felt by 
man and beast — human beings experiencing oppression and dizzi- 
ness, and the lower animals uttering cries of distress and running 
wildly about. At these times the atmosphere is unusually still and 
hazy, and the sun as seen through it looks like a ball of fire. 

131. For what was the year 1868 remarkable f 

One of the most terrible earthquakes on record occurred in 
South America in August, 1868. Its centre of activity seems to 
have been in Arica, a seaport of Peru, which city was completely 
destroyed. The shock extended over a large part of South America, 
and many cities and towns were laid in ruins. Probably 50,000 
people lost their lives. 

132. Give an account of the earthquake at New Madrid^ Mo, 

The most remarkable earthquake known in the United States 
occurred at New Madrid, Mo., on the Mississippi River, in 1811-12. 
For several months there was an incessant quaking of the ground, 
which for a distance of 300 miles rose and sank in undulations. 
Most of the town was submerged. 

133. Of what does hydrography treat f 
Of the waters upon the earth. 

134. What are springs, and ^w mxiy they be classified f 

Springs are fountains which flow from reservoirs underneath the 
ground, and are classified as perennial or constant, intermittent, 
and periodical. 

135. What are perennial springs f Intermittent f Periodical f 

Perennial springs are those which continue to flow at all seasons. 
Intermittent springs are those which alternately flow and stop. 
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Periodical springs depend upon the prevailing character of the 
Beasons. 

136. How are apringa prodwced f 

They depend upon the peculiar arrangement of the pervious and 
impervious stratification. The water penetrates the pervious 
stratum and sinks to the impervious, where, if the stratification 
is tilted, the water will follow this layer until an outlet is found. 
Should the pervious stratum lie between two convex layers of im- 
pervious matter, springs could be tapped at any place where the 
hei^t is less than the highest points of the pervious stratum, by 
breaking through, whereby the water would rise to the surface 
and flow. 

137. Where are springs mast dbwndavJt in number f 
In and around mountainous regions. 

138. Upon what does the temperature of springs depend f 

It depends much upon the strata through which the water 
I>asses. Some springs are icy cold, particularly in mountain re- 
gions. Others coming from great depths are warm, hot, or even 
boiling. This heat in some places is due to volcanic action, and 
in other places to chemical action. 

139. What are artesian weds f 

Artificial springs formed by boring to the pervious stratum, as 
explained above. 

140. WhatishifurcatiMif 

When a river is so situated that it may divide and flow to two 
distinct river-basins. The best-known example is the Cassiquiare 
Biver, in Venezuela, which connects through its bifurcation the 
river systems of the Amazon and Orinoco Bivers. 

141. What is the composition of water f 

It is composed of two gases, oxygen and hydrogen, chemically 
combined in the ratio, by weight, of eight to one. 

142. What qffijce do the waters of the earth perform f 

Water sustains vegetable and animal life, and in a large measure 
has been the principal agent in shaping what is now the solid land. 
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143. What important peculiarity does water poasesa t 

Water contracts in volume with a falling of temperatore, until 
reduced to 39.2** Fahr., where its density is greatest. Below this 
temperature it expands. 

144. WhatiMihBiprwtreaerwIrcfwaiistf 
The sea. 

145. How are the waters dispersed over the earth f 

They are raised hy evaporation, and sjiread over the earth In the 
form of rain. 

146. What are the eourcee €f 9prinff8 1 

A spring is the outlet of an underground current of water 
which has for its source some reservoir or supply higheif than 
where the spring comes from the ground. It is this pressure 
which produces Uie flow. 

147. Into what dassea are rivers divided f Describe them. 

Into oceanic and continentaL The oceanic are those which 
flow into the ocean, and are divided Into flve classes, one for 
each ocean. The continental are those which never reach the 
ocean. 

148. WhatisacaSUmf 

A deep gorge, ravine, or guldh between hlf^ and steep bankB, 
worn by water-courses. 

149. On u^at does the amount cftoaier in abaetn depend f 

Upon the extent of territory which it drains ; upon the rains ; 
upon the physical features of the country, a well-wooded country 
impeding evaporation ; and upon the climate. 

160. Whaiisanavakmehef 

A large mass of mow, Ice, and earth sliding or roDlQg down a 

Hountain. 

151. Whatisaeo^fimneef 

The Junction of two or more riveni. 
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152. Irdo what divisions may the United Statea he dioided with 
reference to its drainage f 

The St. Lawrence basin, Atiiantio slope, Mississippi valley, 
Texas slope, Pacific slope, inland basin of Utali, and the Bed 
River basin. 

163. Wlud are the eirniJUjiT divisions i](f Europe f 

The Atlantic basin, the Arctic slope, and the inland basin of 
the Caspian Sea. 

154. What ie a evngyjdar fact in regard to the watershed oj 
Europe which separates the three systems of drainage f 

It is entirely within the low plains of Russia. 

155. WheredothelargesAabeameiif AfHca and Asia fiowf 
Into the Atlantic Ocean* 

156. Why do larger atreame few Mo the AUantie than into the 
Pacific f 

The several grand divisions slope to the Atlantic, while the 
mountain chains which form the divisions between the river-basins 
of these oceans are near the shores of the Pacific. 

157. How are takes divided f Describe each class. 

Into four classes : first, those which receive no streams and have 
no outlets ; second, those which receive no streams, but have an 
outlet ; third, those which receive streams, but have no outlet ; 
fourth, those which both receive and discharge streams. 

158. Why are most inland waters fresh f 

As rivers and lakes are formed by rain or snow, they are fresh, 
because in the evaporation of water the impurities are left behind. 
Salt lakes have no outlet, and so retain all the salt which flows 
into them. 

169. What name is gioem to iakee without an cutlet f 

Steppe lakes. 

160. Where are the principal steppe lakes f 

The Great Salt Lake, in the United States; Lake Titicaca, to 
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South America; the Caspian Sea, between Europe and Asia; 
Lakes Tchad and Nagami, in Africa; and many smaller ones 
throughout Central Asia. 

161. Descrifw the Caspian Sea, 

It is more than 176,000 square miles In extent, and 2,957 feet 
deep ; its surface lies 84 feet below the level of the ocean, and is 
slowly diminishing in size. Several large rivers flow into it. 

162. Describe the most extensive lake region of the globe. 

This region is in North America, and sweeps in the shape of a 
broad belt around Hudson Bay, from Labrador to the shores of the 
Arctic Ocean. The lakes of Canada, those in the New England 
States, New York, and Minnesota, the great northern lakes, and the 
many lakes in the great northern plain east of the Bocky Moun- 
tains belong to this region. 

163. What is said of the Great Lakes f Sow large are they f 

These lakes have been estimated to contain one-half of all the 
fresh water of the globe. Lake Superior contains about 32,000 
square miles ; Lake Michigan, about 22,400 ; Lake Huron, 21,000 ; 
Lake Erie, 10,815 ; Lake Ontario, 6,300. 

164. Describe the lake regions €f Ewfiipe. 

In Europe there are two lake regions. The one surrounds the 
Baltic Sea and its branches. To it belong the countless lakes of 
Finland, the great Ladoga and Onega lakes of Bussia, the many 
small lakes in Northern Germany, and those of Denmark and 
Sweden. The other lake region is that of the Alps, containing 
426 lakes, the largest of which lie along the base of this mountain 
system. 

165. What are the tundras f 

They are the most extensive swamps on the globe, and belong to 
Northern Bussia and Siberia. These swamps are frozen to a great 
depth ; and, thawing during the summer months at the surface only, 
acquire a dense covering of mosses. 

166. What place have lakes in the economy of nature f 

They form reservoirs, which, receiving the surplus waters in 
time of freshets» equalize the flow of rivers and prevent destruc* 
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tive inundations. In their basins the wild mountain torrents 
find rest, and the muddy waters deposit their sediment and flow 
out pure and transparent with a gentle current. 

167. Wlud U the cause cf the 8dttne88 of 8ome lake8 f 

They have no outlets to carry off the saltness, which is continu- 
ally washed from the earth by ndns coming into contact with beda 
of salt. 

168. WhatiBiha eoloTi^theoceanfiUdepUi^ andiUir^^ 

Its color is generally a deep bluish green, which becomes 
clearer near the coast The depfli depends upon the formation of 
the bottom, which, like the land, is diversified by mountains and 
valleys, high and low plains. The greatest depth along the line of 
the Atlantic telegraph cable is about 12,700 feet ; in the South 
Atlantic, 25,000 feet ; in the Pacific, more than 43,000 feet The 
clearness and transparency of the waters vary in different local! tie& 
In the Arctic Ocean shells and animals are distinguishable at a 
depth of 500 feet; around the Lesser Antilles objects are dis* 
tinctly seen 150 feet below the surface. Sea-water, in general, is 
more transparent than fresh water. 

169. Which is hecnierffiresh or sea loater, and d what tempera^ 
turea vnU they respecU'ody freeze f 

Sea-water is the heavier because of the presence of mineral sub- 
stances, chiefly salt Fresh water congeals at 82*' Fahr. ; sea-water 
at 28i\ 

170. Whai causes the phoephoreaeence cf the eea f 

A msrriad of minute animalcul» which inhabit the water. 

171. What is constanUp going on in the ocean f 

The great body of the ocean is never at rest ; not only is the 
surface agitated by the winds, but even at great depths the water 
moves from one region to another. 

172. Row mawg and where are the great mediterranean seas f 

There are fourz the Gulf of Mexico, Hudson Bay, the Mediter* 
ranean Sea, and the Baltic Sea, with the Gulfs of Bothnia and Fio^ 

l^d. 
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173. Name the principal border seas, 

Caribbean Sea, the Gulf of St Lawrence, the North Sea, Bering 
Sea, Sea of Okhotsk, and the Japan, Yellowt and China Seas. 

174. What are the toidth and vdocUy of tha Ou{f Stream f 

It is from 26 to 160 miles wide, and moves with a velocity of 
from IJ- to 6 miles an hour. 

176. What is the color cf the Gu^ Stream f 

A deep indigo bine, strikingly different from the green of the 
surrounding ocean. 

176. What ir^twnce has thie stream on the climate of Western 
Europe f 

Being warm, it tempers the winds which blow over it, making 
the climate mild and geniaL 

177. Describe the equatoriai eurrents of the Atlantic and of the 
Pacfflc. 

The equatorial current crosses the Atlantic from the coast of 
Africa to Cape St. Boque, where it divides into two branches, a 
northwesterly and a southwesterly, each of which follows the South 
American coast — the former making its way into the Caribbean 
Sea and the Qulf of Mezico, where it takes the name of Gulf 
Stream. 

In the Pacific two equatorial currents are found — one north and 
the other south of the equator. The former, turning to the north- 
east near the Loo Choo Islands, continues under the name of the 
Japan current. 

The south equatorial current of the Pacific consists of two 
branches, one of which, striking the Australian coast, divides 
into a northwesterly and a southwesterly branch, as does the At- 
lantic current on the coast of Brazil ; the other, farther north, 
turns near the Carolina Islands, and reverses its course, crossing 
the Pacific again in a direction nearly due east to South America, 
under the name of the equatorial counter-current. 

178. Describe the Jitpan cturent 

The Japan current is the north branch of the equatorial current, 
and bears a remarkable resemblance to the Gulf Stream. Its course 



816 mOR SOfiOOL QtlXStlOK BOOIC. 

Is through the China Sea along the ABiatic island chains in a 
northeasterly direction toward tlie Aleutian Islands and Alaska, 
the climate of which it improves, as the Gulf Stream does that of 
Northwestern Europe. Between the Jai)an current and the main- 
land a cold current sets In the opposite direction,. as in the case 
of the Gulf Stieam. 

179. Describe the Arctic cwrrenta. 

From the Arctic Ocean two cold currents flow to the south, on6 
on each side of Greenland. Uniting at the mouth of Davis Strait, 
they continue their southerly course as far as Newfoundland, where 
part of this broad Arctic river, as an under-current, flows beneath 
the Gulf Stream ; and the rest, as a surface-current, keeps inside 
of this stream close to the American shore as far south as Florida. 
It is this Arctic current which chills Labrador and makes it a 
desolate region. 

180. Mention the Antarctic currents. 

There are three Antarctic currents : one flows into the Atlan- 
tic in a northwesterly direction along the coast of Africa, join- 
ing the equatorial current near the Gulf of Guinea ; one flows into ' 
the Paciflc along the South American shore under the name of the 
Peruvian or Humboldt current, and imites with the equatorial 
west of the Gulf of Guayaquil ; one flows into the Indian Ocean 
along the western shore of Australia, and unites with the equa- 
torial just north of the Tropic of Capricorn. 

181. What are whirlpools f 

Circular currents which occur in certain localities, and which 
are caused by the action of the tides flowing against a peculiarly 
shaped shore or island. 

(a) WTiat are three distinct movements of the ocean f 
(5) What are tides f Neap tides f Spring tides f Flood tides f 
Ebb tides f 

(c) What are the chi^ causes of the tides f 

\d) What asre waves f Breakers f How high do waves roll f 

182. What causes the advance of the waves f 

It is a movement communicated from one part of the sea to 
another following in a line of succession. In shallow water, or on 
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the shore, these movements are broken, and the last motion thzowi 
the water as If It came in the form of a current. 

183. To wTuxt depth is the Bea dgitated hy waves f 
Experiments show an agitation of from 460 to 620 feet 

184. WhaiisthehjeighJboft'i^f 

The great tidal wave rises less than three feet in mid-ocean, hut 
when it strikes against the shores of continents its altitude is 
much greater, varying according to the formation of the inletft-* 
sometimei^ rising as high as 70 feet. 

185. Describe i^g^eai tidal wave. 

It probably originates southeast of Australia ; and, like other 
waves, it is not an onward flow of water, except over shoals and 
near the land. The reason assigned for giving this point as the 
place of beginning is the position of the continents. Beyond this 
point extends the great body of water consisting of the Antarctic, 
Pacific, and Indian Oceans. Over this vast area the flood tide 
' journeys westward around the earth. 

186. What art ocean curtenie f How are they dmdeA f 

They are like great rivers, transporting the waters from one part 
to another. They are divided into constant, periodical, and tem- 
porary. 

187. What is the cause of currente f 

The winds, the rotation of the earth, the excessive evaporation 
of the ocean in the tropics, and the underflow of polar waters to 
replace the loss by that evaporation. The polar waters are heavier 
because of their temperature, and in flowing into the tropics they 
force the warmer waters to flow away as surface-currents. 

188. What are temporary currents f 

Those which continue for a limited time, and are caused by 
tides, melting ice, or gales of considerable duration. 

189. What are periodical currents f 

Such as flow at regular intervals, and are occasioned by tides 
and by periodical winds called monsoons. 
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100. What are eoTistani eurrenU f 

Tliose which flow throiighont the entire year in the same direc- 
tion, and have their origin in permanent caosea There are two 
kinds : iwlar currents, flowing from the poles to the equator ; and 
equatorial currents, flowing from east to west near the equator. 
The origin of constant currents may be the rotation of the earth 
and the enormous evaporation in the equatorial regions. By the 
evaporation currents are formed from beyond the equator to supply 
the loss ; and by the rotation of the earth from west to east the 
waters at the equator, where the velocity of the earth is greatest, 
are inclined to flow or slide to the west, producing currents in an 
opposite direction to the motion of the earth. 

101. WTua are couniet'CurreiUs f 

Streams which run beside or beneath another current, and in an 
opposite direction. 

192. To what three etann </ twrrenU does deference €f Um* 
peraJbwre give rise f 

Folar, equatorial, and return currents. 

193. Whxd ir^uencea mod^ Ihe dtncUof^ €f 1h^ 
currents f 

If not acted upon by external forces, they would move in a di- 
rect line between the poles and the equator ; but the rotation of 
the earth causes the iwlar currents to tend toward the west, and 
the return currents toward the east The prevailing winds also 
modify these directions, and the basins of the several oceans 
somewhat shape their course. 

194. How are ocean basins divided f 

The Atlantic and Pacific Oceans are subdivided, each having 
a northern and a southern basin ; the Indian Ocean has only a 
southern basin ; the Arctic is properly a continuation of the At- 
lantic ; the Antarctic, also, is not properly a separate ocean, but is 
the common centre from which the three great basins radiate. 

195. I>e8cribe the Pacific basin. 

The Pacific basin is oval in outline and broadly open at the 
south, but is nearly closed at the north. 
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106. Describe the Atlantic baein. 

The Atlantic basin has been likened by Humboldt to a long 
valley with approximately parallel sides. This is the only basin 
widely open at the north ; and, stretching from pole to pole, it 
forms the only complete channel for the interchange of polar and 
equatorial waters. 

197. Wh&rein do the ocean baeinepreeeni great differences? 

,In regard to the position and character of the branches by which 
the coasts of the continents are indented. 

198. How aro coast watera ctaeefftedf 

According to their forms, they are classified as inland seas, 
border seas, and gulfii or bays. 

199. What Uhnovmqf the ocean bed f 

Soundings have given an approximate idea of the ocean beds, 
especially of the Atlantic Ocean, the Mediterranean Sea, the Indian 
Ocean, and the Red Sea. In the Pacific these soundings are some- 
what limited; 

200. Row are the depths estimated in the absence of soundings t 

From the velocity of the tidal wave and earthquake waves, 
which depends upon the depth of the basin in which they move. 

201. Of what does rndeorotogy treaJtt 

Of the atmosphere, temperature, winds, and moisture, dews, 
fogs, rain, snow, and hail. 

202. Whai is the composition of air? 

It is composed of three gases, in the following proportion i ni- 
trogen, 76.84; oxygen, 23.1 ; carbonic acid, 0.06. 

ft 

203. Whatisthed^^oftheatmo^Tieref 

Estimates based upon the pressure of the atmosphere in high 
and low localities place the depth at from 46 to 60 miles. 

204. How does air compare with water in weight t 
Experiments prove that air is 816 times lighter than water. 
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205. Towh4xti8aires8€7Uiaif 

To the transmission of soundy to combustion, and to IIIb^ 

206. What ia temperatmre f 

The quantity of sensible heat which a body possesses, as indi- 
cated by a thermometer. 

207. On tohai does the temperature of a pUbce depend t 

The direction of the sun*s rays toward it, its proximity to the 
sea, the prevailing winds to which it is exposed, and its elevation 
above tiie sea. 

208. What ia the depth of the limit ef in/oaridble temperature in 
the aeoerat zones f 

In tlie tropical zone the limit is but one foot from the surface ; 
in the temperate zone it is from sixty to seventy feet ; and in the 
frigid zone it is about fifty. 

209. What ia the d^th qf the limit ef invariable temperature in 
the ocean t 

In the tropical zone it is probably about 7,200 feet, at 60** north 
and 66° south latitude it reaches the surface, and at 70"* it is about 
4,500 feet. 

210. What ia the mean temperature cf a place? 

The average amount of heat it receives during the year. 

211. Doea the mean temperature qf a place vary from one year to 
another? 

The variation is but little. The variable produce of our har- 
vests is owing more to the change in distribution of heat through 
the different months than to any difference in the annual supinly. 

212. What are iaothermullinea? 

Lines which are drawn through all places which have nearly 
the same mean annual temperature. 

213. Into how ma/ny zones of climate may the surface of the 
earth be divided by the isothermal lines ? 

Six : the torrid, hot, warm, temperate, cold, and frigid zones. 
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214. WTuUiawinif How produced f 

Wind is air in motion. It is produced by tlie different amounts 
of heat which the atmosphere receives in different localities. 

215. To whaJt regions must toe look /or the catue of the circular 
tUm of the winds qf the globe f 

To the equatorial regions. 

216. Es^Mn the clreuIatUm cf the atmosphere. 

Within the tropical regions the air is heated. It expands, he« 
comes lighter, and rises. From both sides the colder air rushes 
in to restore the disturbed equilibrium, thus producing two laieraX 
currenJts: one from the north, and the other /rom the south. But 
the air drawn by these currents must be restored, else there would 
be an accumulation of atmosphere in the tropics. This is 
effected by the ascending current, which, on reaching a certain 
elevation, is pressed outward, forming two return currents : one 
flowing to the north, the other to the south. It is by these cur- 
rents — one ascending current, two lateral polar currents^ and two 
returning equatoriai currents — ^that the general circulation is 
effected. 

217. What are trade-^windsf 

They are the lateral polar currents, although the name is gener- 
ally applied only to that part of the currents between the equator 
and SO*" of latitude, where they become distinct surface winds. 

218. Whit do these currents become distinct winds at SO" of 
lalitudef 

The equatorial currents, which in the tropics flow high above 
the polar currents, become chilled in their transit through the 
upper regions of the atmosphere, and have a tendency to descend 
and intermingle with the polar currents, which replace each other 
successively, thus preventing constant currents above that latitude. 

219. In what direction do the trade-winds hhw f Why f 

They are northeast winds in the northern hemisphere, and south- 
east winds in the southern hemisphere. The direction is due to 
the rotation of the earth. The velocity of the surface of the earth 
ia greater as the polar currents approach the equator, but they 
21 
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cannot acquire saddenly the same velocity, and the earth moTea 
nnder them ; hence the trade-winds, in the northern hemisphere, 
blow from the northeast, instead of coming directly from the 
north. For a similar reason the eqaa>torial currents flow in an 
opposite direction. As these currents commence to flow from the 
equator, they acquire the equatorial velocity, which cannot sad- 
denly conform with the decreased velocity of the earth's surface 
as they approach the poles ; but, unlike the trades, which lag be- 
hind, they have acquired a velocity, and flow beyond the meridian 
from which they started. 

220. Narns some periodical and vixriaJble vnnds. 

The marked periodical winds are monsoons and land and sea 
breezes. The variables are whirlwinds and hurricanes, typhoons 
or cyclones. 

221. How many wind^umea are there? 

Seven : the zone of calms, the two zones of the trade-winds, the 
two sub-tropical zones, and the two zones of the variable winds, 

222. Where is tks zone (if calms f 

It extends from H* to 11*" north latitude. This place has the 
greatest mean annual temperature ; consequently it is where the 
trade-winds cease, or rather where they rise and flow back again 
as equatorial currents, thus producing a series of calms. 

223. What are Vie suMr apical zones f 

Those belts which lie between the summer and winter limits of 
the trade-zones. The trades prevail here during the summer, but 
in winter they recede, and the variable winds prevail. 

224. Where are the zones qf variable winds f 

They extend from the limits of the sub-tropical zones to the 
poles. 

225. Whai are monsoons f 

Trade-winds whose direction has been modified by the unequal 
heating of the land and sea. The name was originally restricted 
to periodical winds which blow in the Indian Ocean, part of the 
year in one direction, and part in the opposite. 
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220. Where are the pHrvcipai monsoon regions f 

In the Indian Ocean, along the coast of Guinea, and in the Car* 
Lbbean Sea and Gnlf of Mexico. 

227. Describe the moneoona of the Indian Ocean, 

During the cooler months of the year the monsoons are the 
regular northeast trade-winds ; but as the sun crosses the equator, 
and the continent of Asia becomes intensely heated, an ascending 
current results, and the trades are deflected and rush to the con- 
tinent to restore the equilibrium, thus turning in almost an 
opposite direction. A similar deviation is produced south of the 
equator when Australia becomes heated. 

228. What is the cause of the monsoons of the Caribbean Sea t 

The northeastern trades are deflected by the overheated Missis- 
sippi valley, and, like the trades of the Indian Ocean, affect the 
climate. 

229. WhaJt are the *' northers^^ of Tezas and Mexico? 

Violent winds which sweep over the prairies of Texas and 
plains of Mexico. They prevail from October to March, and are 
considered winter monsoons. 

230. What are land and sea breezes f 

Those winds which blow in summer from the sea to the land 
during the greater part of the day, and from the land to the sea at 
night They are caused by the variation in the relative tempera- 
tures of land and water, the land being warmer than the water 
during the day, and colder at night. 

231. Where are the etesian winds? To what do they owe their 
origin? 

They are periodical winds which blow on the Mediterranean 
Sea in summer, and owe their origin to the Sahara desert. 

232. What are the most noted hot winds^ and where do they 
prevail ? 

The simoon, khamsin, harmattan, sirocco, and the solano. The 
simoon prevails on the deserts of Arabia, Nubia, Persia, and 
Syria ; the khamsin blows in Eg3rpt, but is not so oppressive as 
the simoon ; the hanm^ttan Is a dry, hpt wmd tPQVfi tl^ iut^lpi: 
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of Africa which blows in I>ecem1)er, Jannaiy, and Febroary 
toward the Atlantic Ocean ; the aiTooco is a well-lawmn hot wind 
of Greece and Italy ; and the aolano that of Spain. 

2Sa Whai are the moat moM eM toinds, and toAers do they 
preoaUf 

The pamperos and bora. The pamperos are cold Bonthwest 
winds which originate among the snows of the Andes, and sweep 
with great violence over the level pampas of South Americai The 
bora is a northeast wind common on the eastern shoxea of the 
Gulf of Venice. 

234. (a) What are wkbMifid8f (b) water-^pouts, and (e) sond- 
piUarsf 

(a) A whirlwind is the meeting of two winds at an angle. (f>) 
WaterHspouts are whirlings occurring on the sea or on lakes. They 
first appear in the form of an inverted cone attached to a dark cloud. 
The cone swings backward and forward, and gradually approaches 
the water, which becomes violently agitated. The whirling eddy 
draws up masses of spray, which unite with the descending cone. 
When fully formed, the waternsponts appear as tall pillars of cloud 
of sombre gray, stretching from the sea to the sky, whirling around 
dn axis. They hold together but a short time, when the column 
breaks, and rain often descends from the cloud above. The drops 
of water forming this rain are never salty, as would be the case 
were they carried up from the ocean. They must, therefore, have 
been derived from the clouds, as is ordinary rain, (c) Sand- 
pillars are produced by whirlwinds on a desert, where columns of 
sand are drawn up in a body. 

23& What are the varietie9€(f tropical etormef 
Hurricanes, typhoons, cyclones, and tornadoes. 

236. Where are the principal hurricoM regions f 

In the West Indies, the Indian Ocean, and the Chinese Sea. 

237. What is the nature nf tomadoea f 

They differ from the other tropical storms merely in their ex- 
tent and duration. Their extent is quite limited, and their dorai 
tion at any one place is seldom more than a few seconds. 

238. What are dew^ hoar-fivstf fogSt clouds, rain, and snow f 
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Dew is atmospheric moistuie condensed on colder substances 
during the night. Hoar-frost is frozen dew. Fogs are masses of 
vapor resting on or near the surface of the earth. Clouds are 
masses of visible vapor, differing in no respect from fogs except 
in position. Bain is water which, originally taken up in the at- 
mosphere )n the form of vapor, is returned to the earth in drops. 
Snow is the frozen vapor of the atmosj^ere. 

239. ^014^ ia hail formed f 

As hailstones are composed of alternate layers of snow and ice, 
it is supposed that the wind revolves around a horizontal axis, by 
means of which the moisture of the air is successively carried 
into warm and cold clouds. In the cold clouds the particles of 
snow are collected, and by the whirl are carried into rain-clouds, 
where they receive a coating of water, which when returned to 
the cold cloud becomes ice. In this manner the hailstones grow 
rapidly in size, and are finally hurled to the ground. 

240. Upon whai does the distrUmtion of rain depend f 

The quantity of moisture depends upon its temperature and 
its proximity to the sea. The rainfall decreases as we pass from 
the equator to the poles, and from the coasts of the continents 
toward the interior. 

241. Row are chuds formed f 

Clouds or fogs result whenever two bodies of air of different 
temperatures are mingled, especially if, as is generally the case^ 
the warmer of the two is the moister. 

242. Under what eircumstancee ia dew fanned f 

The cooling of a still-moist atmosphere causes a portion of this 
vapor to fall or collect in the form of small drops of water. 

243. WhatiehoaT'froetf 

It is the freezing of the falling dew» 

244. What are vapors f 

Particles of water so minute and light that they float in the aii 
unseen, except where they condense and become clouds. 

245. Mention some of the usee of snow. 

Being a non-conductor of heat, it protects the roots of vegeta- 
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tion from the severe frosts of winter. It also collects in great 
masses on mountains, and, gradually thawing, feeds streams, 
springs, and numerous underground currents, which are of great 
benefit in the economy of nature. 

246. ItUo wTiat dosses are clouds dinided f Describe each class. 

Cirrus, cumulus, stratus, and nimbus. The cirrus clouds occupy 
the highest position in the atmosphere, and resemble a lock of 
hair, being composed of parallel streaks. The cumulus resemble 
a mountain of snow, and are most common in summer. The 
stratus consist of horizontal bands near the surface of the earth, 
and belong to the night. The nimbus are rain-clouds, and much 
more dense than the others, although the others may be changed 
to nimbus. 

247. How may the surface of the earth be divided toith reference to 
the quavJtUy of rain that falls f 

Into rainless regions, regions of periodical rains, and regions 
of frequent rains. 

248. Where are the regions of periodical rains f 

In the zone of calms, the zones of the trade-winds, and the sub- 
tropical zones. 

249. Describe the zone of calms. 

In this zone it rains daily. The ascending current, hot and 
highly saturated, is cooled when it reaches greater elevations. In 
the afternoon, usually, a ring of clouds appears, and torrents of 
rain descend accompanied by thunder and lightning. 

260. Describe the zories of the trade-winds. 

These zones are characterized by almost constant serenity and 
a deep azure sky. But as the sun stands over the zenith during 
a part of the summer in these zones, it carries with it the calms 
and rains of the first zone. Hence the serenity of the trade-zones 
is interrupted by a brief rainy season during summer, while the 
winters are dry. 

261. What am the characteristics of the sub4ropical zones f 
They are characterized by dry summers and rainy winters. 

This is due to the trades which prevail there during the summer, 
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and alMorb rather than bring moisture. Dnring the winter the 
variable winds pjrevail, and bring the irregular rains of the tem- 
perate regions. A large portion of the United States lies within 
this zone, and would have dry summers if it were not for the 
monsoons occasionally blowing far inland from the Mexican Gulf, 
and bringing thunder-storms. 

252. TF%er9ar8ttor^rion«(/yvie9tt6n<niiii«f 
A part of the temperate and frigid zones. 

253. Where €Bn1hB rairdesaregioMt 

They lie almost entirely within the zones of the trade-winds. 

254. Why are the Paefflc shores qf Peru and Bolivia rainless f 

The trade-winds, coming across the entire continent, are inter- 
cepted by the Andes Mountains, and are forced to ascend their 
slopes, where they meet the cold air, which condenses their 
vapor, and the rain flows down the eastern slopes. The wind 
passes over the crest and reaches the western slopes dry and 
vaporless. 

255. WhatwotMImihsc(niaiikm^8o>MAmeriMifih4Ar^ 
vfere on the AUantio eoastt 

The greater part would be a desert 

256. WhyisihePaMeshoreof MeaOeoratnleset 

The trade-wind is here deprived of its Tapor hj the plateau of 
Anahuac. 

257. Where is ihe largest rainless district of the gM)e f Why 
are these regions rainless f 

The great desert of Arabia and Persia. The trade-winds prevail 
here, but have lost their moisture on the passage across the moun- 
tains and high plateaus of Asia. 

258. What is ihe cause of barrenness of ths desert of Gobi t 

The Himalayas intercept the prevailing southwest winds, and 
deprive them of almost all their moisture. 

269. Where does the greatest amount of rainfaU t 

|n the tropics of the N^w Wprld. Thi^ amount is abo\it 1)5 
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inches, while in the tropics of the Old World the fall is about 77 
Inches. In the temperate parts of the Old World 84 inches fall ; 
in the New World, 85 inches. 

260. WTiat parHcuhr place has ihe greatest annual rait^aU 
on the globe t 

The Ehasia Hills, in farther India, which face the Bay of Ben* 
gaJ, and receive winds heavily laden with vapor on their passage 
over the Indian Ocean. The annual rainfall there is about 60 
feet 

261. Whai ie dimatet 

The state of the atmosphere In regard to temperature, winds, 
moisture, and salubrity. 

262. WTiat drcumstancee offetA ih/e dknate tf a placet 

Its latitude ; its hei^t above the level of the sea ; the position 
and direction of the mountain chains ; its distance from the sea ; 
the slope of the country ; the character of the soil ; the degree of 
cultivation and density of population ; and the quantity of rain 
that falls. 

263. What are the tu>o chirf ckLBseatf climate t Describe them. 

Oceanic and continental Those regions which are open to the 
influence of the ocean are moist and mild ; while those which are 
removed from its influence are commonly dry, and suffer from 
great excesses of heat and cold. 

264. l)^ne astronomicaX €l^mate. 

It is the climate based upon the latitude of a place, not upon the 
general conditions. 

265. Describe phyeicai eHmate, 

It is the modifications of the general law of climate by the 
action of winds, ocean currents, mountain ranges, deserts, and 
bodies of water. 

266. What is the general law qf aebronomiedl dimatet 

That the heat gradually decreases from the equator to the 
pole 
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267. Why ia temperature greater at the eqwdor^ and why does 
it diminish toward the poles f 

It is due to the direction of the son^s rays. As the sun is per- 
pendicular to the equator, the rays fall direct, and the heat is re* 
tained ; while their direction as we approach the polel becomes 
more oblique, and the climate is cooler, on the same principle 
that heat decreases from midday to evening. 

268. What modifieationB ef climate do Vie earth^e motions pro* 
ducet 

Because of the inclination of the earth's axis, the position of 
the earth toward the sun is continually changed in its reyolution, 
which produces a constant change of climate. 

269. Where are the generat deoiations from the axlarofwmikal 
climate most marked f 

Chiefly in the middle latitudes. 

270. Where are the extreme deviations from airironemUM di- 
mxde found t 

The extreme deviations occur on the coasts of the North Atlan- 
tic, those of Western Europe being warm and mild, while the shores 
of Eastern America on the same parallel are cold and desolate. 
These differences are due to various physical conditions, the Gulf 
Stream, and the Arctic currents. 

271. What is the main difference hetnoeen oceanic and continent 
climates t 

Oceanic climate is characterized l^ uniformity of temperature, 
while continental climate is subjected to sudden changes and 
great extremes of heat and cold, especially in the middle and 
higher localities. 

272. What effect has the soU on ^ climate of a country t 

A country covered with a barren, sandy soil is subject to great 
and rapid changes in its temperature, owing to the readiness with 
which it receives and parts with heat ; while marshy lands, or 
lauds covered with forests or vegetation, are more uniform in 
temperature and more salubrious. 
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273. Why ioM Caiifwnia Kave bui Utlie rain between May «nd 
AWmberf 

Tba eaatem, or trade, winds which prevail in summer hare been 
deprived of moistoie by dossing the continent and meeting the 
Bocky and Sierra Nevada Mountains. The westerly winds pre- 
vail from December to May, and these tnodnoe the rainy sesAim. 

274. When are ttorma most vUilent t 

The most remarkable for violence and for the regnlarity of 
Qieir course are the hurricanes of the West Indies and of Manrl- 
tins, in the Indian Ocean ; the typhoons of the South China Sea, 
and the cyclones of the Bay of Bengal, 

276. WTu^ are glaciers t 

Immense masses of Ice and snow which move with extreme 
fdowness down the higher mountain valleysor slopes. The upper 
parts are formed of soft snow, but the great wei^t and i^essnre 
condense the lower tftyen Into clear, hard ice. 

276. What U the origin tff glacUn T 

The weight of the great fields of enow pressing downward and 
fcotdng the whole mass, aa explained above. 

977. Where iaih^mottrmtarkiMat^adarngUMt 

tn th« Alps, 

SflB. What midence exltta ^ firmer tyttema of gladertt 

^le condition of the country ; masses of nnstratified rocks left 
behind ; deep grooves or scratches cut In the bottoms or sides of 
the valleys by Imbedded roc^ Theseouta are parallel, and show 
the direction of the motion. 

97a WhaHeVieerunit^fMr 

It Is the lower limit of perpetual snow. Within the tropics It 
is about three miles above Qie sea-'level ; in the temperate lati- 
tades, about two miles ; and at the northern limit of the conti- 
nents, about a half-mile. 

S80. WhattaOearieiiiir 

Pfte of tlie great tomes of natare, vlth the ori^n and nature pf 



which we are nnacquainted. Like the power of gravitation, it is 
a part of nature itself, indispensable in her organization, mild 
and terrific, and fast becoming the greatest agency in the advance- 
ment of civilization. 

281. H(m many MMa of dectricUy are there f 

There are two kinds — a positive and a negative. A substance 
charged with one kind will attract a substance charged with the 
other, but will repel a substance charged with the same. 

282. WJuU are conductors and nonrcondtictora of etectricUyt 

Conductors are those substances which transmit electricity 
freely ; non-conductors do noC. 

283. Mention so^ne of each. 

Water, metals, living plants and animals, smoke, steam, and 
moist air are conductors. Silk, glass, India-rubber, gutta-percha, 
hair, feathers, and dry air are non-conductors. 

284. What is lightning f 

Lightning is a discharge of atmospheric electricity accom« 
panied by a flash of li^t. 

285. Wh(ai8heat4ightn{ngf 

It is the weak discharge of electricity from the clouds, produc- 
ing a slight flash, but not of sufficient strength to cause an ex« 
plosion. 

286. Howie thunder prodtt/cedf 

Thunder is the sudden rushing of the atmosphere to fill the 
vacuum produced by the lightning. 

287. Why doxoeeeethe lightning brfore we hear the thunder t 

As light travels faster than sound, we see the flash before we 
hear the report. 

288. Where are thunderstorms most Jrequenlf 
In the tropics during the rainy season. 

289. What is the Aurora Borealisf 

It is a beautiful exhibition of nature, at ni^t, in the polar 
skies. In the temperate regions it is known as Northern Lights. 



8d2 HtOH 801K>0lL QimstlOir BOOK. 

290. How UUmipposed to be produced? 

I* Is supposed to be produced by electric currents passiiiK 
throu£^ a stratum of highly rarefied air. 

201. Whaiiamiragef 

A reflection of some distant object plainly visible on the clouds. 
It is due to certain peculiarities of the atmosphere and conditions 
of the country. Vessels have been seen and recognized in this 
mysterious way. Sailors often regard this phenomenon of nature 
as an evil omen. 

202. Name some eiecMcal phenomena. 

St. Elmo's fire, Aurora Borealis, and Aurora Australls. The 
latter is an electric display in the southern hemisphere. 

203. What U organic Hfet 

It is that department of physical geography which treats of all 
vegetable and animal life. 

204. Under what three divisions is this departrn£rU coTis^ 
Botanical geography, zoological geography, and ethnography. 

205. What U botanical geography t 

Botanical geography treats of the different divisions of the 
vegetable kingdom and their distribution. 

208. What consUbute the flora of a country t 

The plants of any section of country taken together are called 
its flora. 

207. What gives variety to the plant life of the globe f 

Differences in heat, moisture, light, slope, and soil — ^more par« 
ticularly heat and moisture. 

208. What is indispensable to the exigence of vegetable life f 
Moisture, in the form of rain or dew. 

200. How many species of plants are supposed to exist f 

More than 260,000 different species of plants are supposed to 
exist on the earth. Over 120,000 have been named by botanists. 
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800. WhiAUMfimnMef disMjfut^ 

A horizontal and TerticaL The horizontal is the distribution 
arising from the influence of the heat and cold as we go from the 
equator to the poles. The vertical is the corresponding influence 
as we go from the base of a tropical mountain to the summit. 

801. In vohoA regions earetfound greatest luxwricence^ and toh^ f 

In the equatorial regionsy because there heat and moisture are 
most abundant 

802. WhcA^mikiriJtiyeaisUheinjoe^ 
distribution f 

Plants of the same species are found as we go from one eleya- 
tion to another up the tropical heists to correspond with the 
plant creation as we Journey north or south from the.equator. 

803. What four regions are destitute cf vegetation (n consequence 
tf the want of nwisture f 

The deserts of Gobi and Arabia in Asia, the Sahara in Africa, 
and the Atacama on the western slope of the Andes. 

804. Into what two great dosses are vegetdbte forms dinided f 

Into the cryptogamous (flowerless) and the phenogamous (flow« 
tting). 

805. What plants ofe flowerless f 

The mosses, lichens, fungi, ferns, and seaweeds. 

806. Sow areflowering plants divided f 

Into two classes : the endogenous and the ezogenoua. 

807. Describe the endogenous plcmts. 

The endogenous are those plants which increase from within, 
as grasses, sugar-cane, com, etc. 

808. The exogenotLS plants. 

The exogenous are those which increase by coatings from with* 
out, as the trees of the forest, etc. 

800. Which are the simplest forms of th/s plant species f 
The lichens, algae, and mosses. 
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310. WTtere are the lichens, algoe, and moesee found f 

Lichens cover the rocks in tropical deserts and in the regions 
of ice or snow; they are the most widely distributed class of 
plants. Alg» are sea- and fresh-water weeds, of widely varying 
forms and colors ; some attain an enormous size — one £fpecies, 
growing in the Straits of Magellan and near the Falkland Islands, 
being oft^i 400 feet long. Mosses are found in all zones wher- 
ever moisture is abundant ; in our forests they are very common. 

311. Which are the roost staJteLy of aJl vegetaJble forme in tropical 
countries f 



The palms. Some are nearly 200 feet high. They require a 
mean annual temperature of 7S° to 82*" Fahrenheit, and occur, 
therefore, chiefly in the hottest parts of the tropical zone. 

312. What are the principal food-plante cf the torrid and hot 
zones f 

Bice, bananas, breadfruit, dates, cocoanutas, yams, cassava, and 
sago. 

313. What are bananas^ brea^ifiruU, dates, cocoanuts, yams^ 
cassava, and sago f 

Bananas are fruits of a tropical plant which grows 16 or 20 feet 
high, with leaves six feet long and a foot broad. The fruit is four 
or five inches long, and an inch or more in diameter. It grows in 
large bunches, weighing fifty pounds or more. Breadfruit is pro- 
duced by a tree, which grows on the isles of the Pacific Ocean, of 
the size of the common apple-tree. The fruit, which is round or 
oval, as large as a small loaf of bread, is eaten as food. Dates 
are a delicious fruit, produced by a palm which grows in Asia and 
Africa. Cocoanuts are the fruits of the cocoa-palm. These nuts 
hang in clusters of a dozen each on the top of the tree, and are 
bound together by tough, stringy filaments. Yams are roots re- 
sembling the potato, and are cultivated in a similar manner. Cas- 
sava is a kind of bread made from the roots of the cassava-plant. 
Sago is obtained from the pith of certain species of palm-treeS 
which form entire forests in the Spice Islands. The pith is pre- 
pared into sago-meal by mixing it with water and straining. A 
tree commonly yields from 300 to 500 pounds. 



\ 
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314. What are thiepnnei^food-plaMtai^ Vie VKsna and temper- 
KUxoneit 
Wheat, potatoes, com, ije, (Ma, and liarlef. 

316, What plajUt are the moti valuabla far fiiraiihing eblMTtg t 
CotUm, hemp, tmd flax. 

316. What apiee* art in eomnum lae inihe tarioM eounlHea ef 
OaglcAef 

Pei>per, cinnamon, cloTea, nntmega, and vanilla. 

317. Whca are the prindptd norcotict used in Ou i^Stnnt parti 
qfl/M globe t 

Tobacco, opinm, boWl, and haahldh. 

318. WfuU are opium, betd, and haahiah f 

Opium is prepared from a apecies of poppy, and la very exten- 
Bifeiy uBed in China and Turkey. The betel-plant is a climbing 
shrub which grows . la Hindustan and the Islands of the Indian 
Ocean ; the leaves combined with the nut are chewed by the 
natives as tobacco. Hashish is a powerful narcotic obtained 
from a species ol hempwort, and ia used ta India to produce 
Intoxication. 

819. Whatiazodlofficalfieograpkiit 

niat department of physical geography which treats of the di- 
visions of the animal kingdom and its geographical distribution. 

320. What eoTotituie thefaioM of a emadrg f 

Its animals. 

S21. Whollavit^ dittrbvtwnpreaaiUt 

As a rule, the luxuriance and diversity of animal life decrease 
as we pass from the equator to the poles. A similar decrease is 
noticed in passing from the coasts of the continents toward the 
interior. 

822. What eceQ>t{on to tti* rule in the caee of marine animala t 

In marine animal life it is the reverse ; both numberB and size 

of the species Increase from the equator to the poles. This is 
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probably due to the more equable temperature of the ocean in 
high latitudes. 

323. What marka the range ^(udmaiBf 

Large bodies of water, deserts, or mountain ranges mark tba 
boundaries of the range of animak. 

824. WhatexctgptUmtothienUet 
Man and the dog. 

825. WhatappearetobethehaeUf^dietribviienof ani^^ 
Tlie distribution of heat, moisture, and vegetation. 

826. Wh^d modifies the faxma tf eouiheontirierUt 

The physical condition of that country — its heat, moisture, and 
vegetation, which are governed by its elevation, mountains, 
deserts, winds, and ocean currents. 

327. Where do toe find the mtuik-deer, the Cashmere goaty the ele- 
phant f 

The musk-deer and Cashmere goat live in Thibet and other ele- 
vated parts of Asia. The elephant lives in Africa, India, Ceylon, 
and the Eastern Archipelago. 

828. How have the animals upon the globe been classified f 
Into vertebrates, moUusks, articulates, and radiates. 

829. What are vertdjToUsf How have Vtey been divided f 

The class of vertebrates kicludes all animals which have an in- 
ternal skeleton Joined to the backbone. It is subdivided into 
Mammals, Birds, Beptiles, Fishes. 

830. What are m^usksf ArtUsukdesf Radiates f 

Mollusks are animals of soft texture, and have no skeleton ; as 
the oyster, snail, and musseL Articulates are animals consisting 
of a number of joints or rings, soft or hard, supplying the place 
of a skeleton ; as the lobster, worms, spiders, and insects. Radi* 
ates are so called because in many cases their organs are arranged 
like rays proceeding from a centre. The coral and microscopic 
animals belong to this division. 
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881. WhaAarethernammalit 

The most perfect of the animal creation. They differ greatly 
in appearance and habits, but correspond in the one particular oi 
Buckling their young. They number about 8,000 species. 

832. J7oto Aave £^ mommob 6een ctosf/Zett f 

Into quadmmana (four-handed), like the monkey and ape ; oar« 
nivora (flesh-eaters), like the bear, cat, and dog; marsupialia 
(pouched), like the opossum and kangaroo ; rodentia (gnawers), 
like the beaver, 'squirrel, and rat ; edentata (toothless), like the 
sloth and armadillo; pachydermata (thick-skinned), like the ele- 
phant, horse, and hog ; ruminantia (chewing the cud), like the 
camel, ox, and sheep ; marine mammals, like the whale, dolphin, 
and seal. 

838. Cf what don €lOmoU>gy tnoAf 

Of the varieties of the human race, their physical and intellec- 
tual characteristics, and their geographical distribution. 

884. TF7^6oi({enee8eKis^aato<Aeuni^</t^Aumanrac9f 

By a comparison of the different tribes and races of men we 
find the same general tgrpes. The highest race is capable of 
producing the same degraded forms of humanity as the lowest, 
there being no distinct species except the varieties produced by 
the modifying influence of enlightenment. 

836. TFlMCAressertm^^marifcetf^^Ipesexisff 
The Caucasian, the Mongolian, and the N^gra 

836. TFil^t^eeseconddrif races ora/ouneff 

The Malay, or brown race; the Australian race; and the In- 
dian, or copper-colored race. 

887. WhxAii8u.ppo8edtoh4iV9prodiKeithidi^^ 
Tlie ever-varying external conditions. 

838. Wh/diilMlawi^ v^^^^on^f lypeinmanf 

It is an exception to that observed in the lower orders of crea* 
tion. The human family appears in its highest physical perfee* 
tlon, not in the tropics, but in the temperate sones. 
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839. WTiidi i8 the typical or normal race f 

The white race seems to be the normal race, from which the 
others have gradually deviated. 

340. From what race did the people of Europe descend f 

From the Aryans, a primitive people supposed to have lived in 
prehistoric times in Central Asia, east of the Caspian Sea and 
north of the Hindu Eoosh Mountains. 

341. Mention the chief European divisioM of this race t 

The Celtic, Teutonic, Slavonic, Gallic, Felasgian, and Norman. 

342. What nations are descendants of the Celtic race? 

The Celts are an ancient race of people who formerly in- 
habited a great part of Central and Western Europe, and whose 
descendants at the present day occupy Ireland, Wales, the High- 
lands of Scotland, and the northern shores of France. 

343. The Teutonict 

The Teutons are the people of ancient Germany, now represented 
by the Germans, Dutch, and Saxona 

344. The Slavonic? 

The Slavs were a people who anciently inhabited the country 
between the Rivers Save and Drave, and their descendants are 
the people of Russia, Poland, Bulgaria, and Bohemia. 

345. The Gallic t 

The Gallic race are the people of France. This country was 
anciently known as GauL 

346. The Pdasgianf 

The Pelasgians were the aneient people of Greece, but were 
largely supplanted by the Hellenes, who now form the greater 
portion of the Greek ancestry. 

347. TheNomyant 

The Northmen, Norsemen, or Normans were the ancestors of the 
people of Norway and Sweden. They formerly occupied the 
northern part of Europe. They were a bold, hardy race who con- 
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qnered large portions of Europe, establishing a powerful monarchy 
in England in the eleventh century, which became, in a large 
measure, the foundation of the present kingdom. 

848. Who were the Saxons and who the Anglo-Saxons f 

The Saxons were an ancient people of the northern part of Ger« 
many, who, with other Teutonic tribes, conquered England in 
the fifth and sixth centuries. The people of England are largely 
descendants of this race, and all descendants of the English peo- 
ple are termed Anglo-Saxons, or English-Saxons. 

r 

349. From whom h4Xoe the Italians derived their origin f 
From the Bomans, Germans, and Normans. 

360. The Spanish and Portuguese? 

A mixture of Celts, Bomans, Germans, and Arabs. 

351. Write a brace description of tAese races^ giving their order 
(if descent 



Aiyan. < 



( Irish. 
Celtia < Welsh. 

( Highlanders of Scotlaod. 



(German. 
Saxon. 
Dutch. 
fBussian. 
Bohemian. 



GaUic 

Pelasgian 

and 
Hellene.. 

Norman. 



) English or 
Anglo-SazoD. 



French. 

( Inhabitants of Northern Emope. 
( Ancient S'^andinavians. 



The Huns were a wild and barbarous race of Tartars who oyer* 
ran Europe in its early history, but were finally defeated and 
driven out except from the province of Hungary. These people 
and the Turks do not trace to Aryan ancestry. 
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PSYCHOLOGY AND PEDAGOGYo 

L What is pgychologjf f 

The science of the phenomena of mind. 

2. What dejection U tAere to dining psychology aa the science i4 
mindf 

Nothing is known of the mind itself^ bat only of what it does, 
or its phenomena. 

8. What is the difflerence between mindj soul, and spirit f 

They are one and the same, except that nsa^e has given them 
slight differences in meaning. Soul suggests the close relation 
between mind and body, and sp! rit the moral and religious ao- 
tiyities of mind. 

4. What is the educational importance of psychology f 

It is the science of the activities of mind, and it reveals the 
processes upon which educational methods must be based. 

6. What different ways of stwdying psychology are there f 

One may study the action of his own mind. He may study 
children, and watch the development of mind. He may study 
lower animals to learn of the lower stages of psychical life, or 
defective and disordered minds. Or instead of studying mind 
he may study its products, and reason back to the activities of 
mind necessary to produce those results. 

6. What is the organ ef mindf 
The brain. 

7. How do we get our first elements qf knowledgef ' 
Through sensation. 
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8. What are the conditions of sensation t 

An external stimulos, nerves, and nerve-eentrak 

9. WhatisthefaTwUoni(fthettenesf 

They transmit stimulations from the surface of the Ibody to the 
nerve-centres, and transmit impulses from those centres to the 
muscles. 

10. Wh4d is the function <if nerve'ceUsf 

They receive the stimulations transmitted by the nerves, and 
send impulses along the nerves to the muscles. 

11. lUtutrate the process of sensation. 

The hand comes in contact with a hot coal^ The nerve trans- 
mits the message to the brain, and it, in turn, sends it on to the 
muscles, and the hand is withdrawn. 

12. D^ne sensation, 

A sensation is that simple mental ftiet which, under normal cir- 
cumstances, directly follows the last change in the brain in con- 
sequence of the stimulation of a sensory nerve. (See Grordy's 
Psychology.) 

13. Through what organs does the stimtdation reach the itertet 
Through the organs of touch, sight, hearing, smell, and tasteu 

14. What is the most important sense f 

Touch. The other senses are but differentiations of it. 
Biology proves this. It is also a well-known fact that the other 
senses depend upon it for assistance and confirmation. 

15. WTiat practical inference should be drawn from the abwefaxM 

That in early education the teacher must rely largely upon the 
sense of touch. The child is not perfectly satisfied until he has 
the object he perceives in his hand, and turns it over and over — 
and learns its qualities for himself. It is not enough that the 
teacher hold the object Each child, to secure the best results, 
must actually handle it This kind of objective teaching, sen- 
sibly adajyted to the stage of development reached by the pupil, 
rests upon a psychological basis. 
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16. What is the specicU value of the sense of sight in education f 

When there is presented a whole, made up of coexistent parts, 
the eye seems specially adapted to grasp the relations of a com- 
plex subject. Hence the use of maps, charts, and all graphlo 
representations. 

17. What attention sJiould he paid to individual differences in 
sense-organs f 

Sometimes one sense predominates in one child, and another in 
another. For instance, if hearing predominates, a pupil will learn 
more easily by studying aloud or by oral teaching. Many people 
can more easily understand or memorize what they write. In 
this case muscular activity with touch takes the lead. A one- 
sided development of any sense is to be avoided, but a teacher 
can often be of great service to the pupil by knowing what sense 
predominates, and appealing to it. 

18. What is the vUimate aim in appealing to the senses? 

To develop the self-activity of the child by putting into motion 
those processes that will apprehend the sensations so that they 
will grow naturally into memory, imagination, and thought. It 
must be borne in mind that sensation is not knowledge, but a 
stimulus to it and material for it. 

19. What is interest? 

Interest can be felt better than defined. It does not give in- 
formation, but it helps in acquiring it. It arises from the state 
of the mind itself. It is emotional. It is usually accompanied 
by pain or pleasure. 

20. What is the psychological vodue of interest f 

It is the means by which the mind is drawn to any subject, and 
led to exercise itself upon it. The mind is indifferent to what- 
ever does not interest it. 

21. What edticatiorial principle sJiould be deduced f 

That teaching should always appeal to some interest, and if the 
subject is of itself uninteresting interest should be made to 
gather about It by an attractive method of presentation or by the 
personal power of the teacher. 
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22. What are imjmlaeat 

The;r are activities that arise bom some faellng of want— for 
logCance, the impalse for food, Impulaes are classified according 
to the stimalos that aronsea the sense of want : impulses of sensa- 
tion, of perception, of Imitation, and of ezpreaaion. 

23. Whai itiO'uidthaimpvlaa (if imiltdion lead a teacher to bet 
Ab perfect a model as posHibla. Wten a, pupil is in sym- 
pathy witli a teacher it ia a delight to imitate him. Thus 
all the characteristics of a teachei—eelf-control, energy, in- 
tellectnality, etc., as well as personal habits, neatness, dress, 
voice, manners — have a powerful Influence in forming tha 
ohara«ter of tbe pupil. 

a. What art imiati/m, ivtereit, tud imptilM ealltif 
^te bases of psychical life. 

26. WiatiiattenHont 

Attention Is that act of the mind by whlchwe bring Into cleat 
consciousness any subject or object before the mind. (Gfody,) 

S8. What i* voliaaaTTf aOentUmf 

Tolnntary attention Is tliat which comes through an ezetcUs 
of the will, and not through Qie thing attended to. 

27. What U non-volitTUarii ttUetitiotif 

It ia that attention which results from the infloonce exerted 
upon themind by the tbingattended to, Inand of Itself. (Crordy.) 

28. What ia tha importance ef attention t 

It Is the ona condition of leamiiig that can not be dispensed 
with. Its Importance can hardly be ovareatimated. 

29. Bhoto that tha amuaUouM ef wUcik ut ora eanaetoua depend 
upon dtteiUioM. 

One may be absOTbed by a book, and not hear the clock atrike, 
becanse his attention is concentrated upon the book. A person 
tBMes only that to which he attends. The strength of tiie sensa- 
tion depends upou th« degcee of attention. 
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80. Can aUentitm be secured ^ a diredUm qf the teacher to ^^pa^ 
atteaUan^'f 

No. Attention, to be of great Tahie» cannot be forced. The 
subject-matter mnst be made interesting, and then attention wiU 
follow. The importance of interest in seeming attention is great. 
It is well to remember that interest and amusement are not syn* 
onymous. 

81. Ia<nafteiitiMio»IAaj)aH</aimpi{aeie{pa&29/aifftf 

It is not. Very few if any young pupils are capable of con* 
tinuous Toluntaiy attention. This power must be trained and 
cultivated. 

82. Sow earn Wfbmiar^MeMm be secured f 

Its basis is interest. Interest leads to non-yoluntary attention, 
this in turn to voluntary attention, which is the test and condi- 
tion of intellectual developmenti 

83. What iemeanihif the aeeociaUoui^ideaef 

When there arises out of some p g o s o ntation or idea another 
idea, and out of that another, and so on, the wliole process is 
called the association of ideas. 

Si. What are the koo laws (^ aaeoekOUmf 

The law of association l^ oomtignity, that thoo^ts, or ideas, 
or experiences which have been in the mind at or about the same 
time tend to recall each other; and the law of asaociation by 
similarity, that similar thoughts, or ideas, or experiences tend to 
recall each other. (Gordy.) 

86. WhaiarethereeuUei^ aeeoeUMemf 

Throng it order and regularity come into psydhical life. Ideas 
are no longer isolated, but follow, one after the other, in a con- 
nected manner, forming a train of ideas having some unity. 

88. E<n9UhMiean»ectedwtththea88ociaH(m(ifideaef 

By habit is meant such a thoroughly formed train of associa- 
tions that if one part of the train comes into oonsciousness tho 
lest follows without any exercise of the wilL 

87. Infer the value €f(i88ociati(mJh}m the vahte (if ha^ 

It is by the formation of habits that the child learns to talk, to 
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walk, or to control himself in any definite direction. If habits 
were not formed each act of life would require conscious attention. 
Habit relieves the mind from the superyision of all acts that have 
become habitual, and leaves it free to devote itself to other mat- 
ters. Hence the imi)ortance of the basis of habit— association. 

88. WTiat ia the importajA principle in ihef<mnaiion nf luxbita in 
early education f 

Bepeti tion. It is an unfailing law that the power and tendency 
to follow any course of action are measured by the frequency with 
which acts have been repeated. 

The law holds in all education — ^physical, intellectual, moral. 
A teacher understanding this can greatly aid in constructing for 
his young pupils a bulwark of strength against later encroach- 
ments, by sinking the primary elements of character into habits. 

39. WhaJt are nonrvoluntary aUentionf voluntary attention, and 
association aometimee cdUedf 

The psychical processes, which, acting upon sensation, interest, 
and impulse, result In the three forms of psychical development 
—the intellectual, the emotional, and the volitionaL 

40. Whoit is percefption, and upon tohai does it depend P 

It is the recognition of some object present to the senses. It 
depends upon the power to observe. 

41. State the importance of the training <if petcepHon, 

Perception Is the germ of all other stages of knowledge ; there- 
fore, unless perception is rightly trained, memory, imagination, 
and thought, which grow out of it, will suffer, not only because 
there is not sufficient material for them, but the mental activities 
necessary will be defective. Training in the power to observe 
should be one of the prime objects of a teacher's work. 

42. What hoe been introduced into the schools in later years ' 
mainly for the purpose tf training in the power to cbeervef 

Nature-work. 

43. What is apperception f 

It is a process of interpretation. When a new truth is presented 
to the mind, that which is ahready in the mind interprets the new 
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as well as it can, and attaches it to the body of knowledge alreaidy 

there. 

U. What is reienUcnt 

The effect which the new has upon the old content is called ie« 

tention. 

45. What shauid take ih$plcu^qf verbid memorizii^ 

Memory should be trained through the apperceiying powers. If 
the original perception is clear and comprehensive, memory will 
take care of itself, at least with the proper amount of repetition. 

46. How does imagination differ from memory f 

It is not, like memory, held to actual experience. It takes the 
mind beyond its own experience, beyond the present and appar- 
ent. It idealizes. 

47. Can the imagination he direcUy trained f 

Not to any extent. Imagination is the outgrowth of perception 
and memory, and if they supply scanty material it will be defec- 
tive. Certain studies cultivate the imagination, such as geog- 
raphy, history, and literature \ also the observation of the beauties 
of nature. 

48. Upon what does the stage cf inteOectual deiedopm/evd caUed 
fhinking depend t 

Upon all that precedes. Thinking is not a faculty by itself 
apart from what is thought of. It is the outcome of perception, 
memory, and imagination. If the basis upon which thinking 
rests is weak, there will not be much power of thought. 

Thinking deals with what is general, or with classes, and not 
with particulars. It also deals with relations. 

49. WhoA ia m.eavibg rdatioTis f 

Relations arise from comparison for the purpose of noting 
identity or difference. It involves analysis or synthesis— or in- 
duction and deduction. Induction begins with particulars and 
proceeds to the general. Deduction begins with the general and 
proceeds to the particular. 

60. WhatevJbjectehesttrainthonghtf 

I<»ngna^ and science. In both thes^ are classification, group* 
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Ing, selection. In science especially there is exact statement of 
relations, of groaps of relations, of reference of fact to law and 
law to fact. In every step of science there is reasoning. 

61. What are some of the condiiione of emotional devetopm£nt, 
or cf interest f 

1. ^^ Activity is a law of childhood." It may be added that it 
is a law of any normal mind. The mind strives to express itself 
in some way, and whatever calls forth this activity increases in- 
terest. This principle is almost the highest in edncational im- 
portance. The child ^s own activity must be appealed to in order 
to interest him in any subject. 

2. Stimulus to mental activity must be adapted to the stage of 
development which the child has reached. Too easy material, 
or too difficult, fails to rouse interest. 

3. Change or alternation in studies, or a new way of presenting 
them, will often arouse interest. The nerves, fatigued in one 
direction, will give stronger impressions in another. The person- 
ality of the teacher is an important factor in developing the emo- 
tional side of a child^s natulre. 

52. What studies appeal to iheemoUonsf 
Art, music, and literature. 

53. When does impulse turn into voUHon^ or vfittf 

When it is controlled by the processes of attention and associa- 
tion, and harmonized by the conception of some end. This may 
be more curtly expressed by saying that not only knowing, but 
doing J is included in an act of the will. 

54. Whai studies particularly ciiUivate wMUmP 
Manual training and laboratory-work. 

55. Discuss method in teaching. 

Method rightly understood is of the highest value. The whole 
subject of education practically rests upon it. But in order to 
be of value it must be tributary to the natural processes of mind. 
True methods are ways of approach to the learner's mind, and 
ways of directing its activities according to well-understood law& 

56. What has brought " methods " into disrepute f 

Servile imitation of methods not apprehended, mechanical ad 
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herence to empirical rales, and blind observance of pedagogical 
formulsB, so that much that is called teaching is nothing but dead 
formalism. 

57. Are any '*«et ** methods prq/Uablef 

No. A teacher should be sufficiently versatile to adapt his 
method to his pupil. A teacher with high aims and enthusiastic 
devotion to his work, thoroughly versed in the Subject he has to 
teach, knowing the laws that govern mental development, will be 
able to teach effectively without any knowledge of methods per 
ee. His method is simply his way. He originates his method. 

58. WTutt method {in the broad sense cf the term) is be^ adapted 
to young pupUsf 

The analytic. The immature mind cannot perform the neces- 
sary analysis for itself. It is the duty of the teacher to sub- 
divide and analyze the matter to be taught, so that the pupil's 
mind shall work analytically. 

This method economizes mental energy, and excludes what does 
not pertain to the subject-matter. It is also important in that it 
tends to form the analytic habit. 

59. To use the analytic method mieees^fiiUyf in what ahmUd a 
teacher be skiUed f 

In the art of questioning. 

60. Wkc^darvgerU there in qmsiUmingf 

Danger that the subject will be too minutely analyzed, and 
questions will be weak and unstimulating. One writer says : 
<< Witness the 'mob* of questions that the young teacher is recom- 
mended to ask on three or four lines of a reading lesson. Wit- 
ness the trivial development questions reconmiended for the 
evolution of ideas already in the child's mind if he has a mini- 
mum of brain power.'* But, in spite of this danger, an eminent 
authority has said that the art of teaching is the art of questioning. 

01. Give 9U{fgestione in regard to quet^^Mdng. 

Questions should be definite, and not vague. 
Qnestiona should follow each other in logical sequence. 
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Qaestions should be neither too easy nor too diflkmlt. 

Questions should be varied in form. 

Questions should be given in clear and concise language. 

62. In presenting a suJtjectfor thefini Ume^ to whai tihoM the 
first questions relate f 

To that which is already in the mind most nearly related to the 
new subject. This is in accordance with the principle of ap- 
perception. A brief review of a previous related lesson puts the 
mind in the best attitude to receive the new. 

63. Of what use is an oral reprodttctUm, or recitation f 

To test the pupil's knowledge of the subject. 
To cultivate oral expression. 

To detect and correct mistakes in knowledge, and to Impart 
any necessary additional information. 



'^^ 



64. Of what fMher use is a written reproduction f 

To give opportunity for independent thought without the stim- 
ulus of answers from other pupils. 

To furnish practise in composition, writing, spfsUing, and 
punctuation. 

66. Wh£n is a topical reprodwAion in order f 

When questions have led to a thorough apprehension of the 
subject-matter, a summary, suggested by a fsw topics, should be 
given — so that what has been grasped and expressed in isolated 
sentences may be reproduced in connected form. 

66. Does the analytic method cor^ict with the educational prin* 
dple^ ** Proceed from the whole to the parts " f 

It does not. Any part of a subject to be presented may be con- 
sidered as a whole. It is one of the secrets of good teaching that 
every lesson should have a central truth, or a whole, around which 
the questions of the presentation should gather. 

67. Does presentation of a subject exclude the 'use of text4>ooks f 

On the contrary it gives greater value to tbem. When the 
'Aground" is once broken by judicious ques^VxVng, a pupil is 
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able to study intelligently and with less danger of memorizliig 
words and nothing more. 

68. Give arguments fanoring the iwUMual training qf the pupil. 

Reference lias been made to the difference in the susceptibility 
of the sense-organs of different people. It has also been stated 
that memory, imagination, and reasoning are all built up on sen- 
sation. The inference must be that differences exist in the higher 
activities, and probably in a greater degree. If the best training 
is that which most nearly accords with the nature of the child, 
the argument for individual training is strong. 

69. Do the present condtUons in the pMie schools fcmor such 
training? 

They do not. The large number of pupils for each teacher ren- 
ders it difficult to look after the individual. Children are taught 
en masse, and consequently the results to individuals are often 
unsatisfactory. 

.70. WTiat ben^s arise firom grouping children in classes f 

To quote Colonel Parker: << A school is a community; com- 
munity life is indispensable to mental and moral growth If the 
act of an individual in any way hinders the best work of the 
community he is in the wrong. The highest duty of the indi- 
vidual is to contribute all in his power to the best good of all. 
How much noise shall there be in the school? Just enough to 
assist each and all to do their best work. How quiet shall it be? 
Just enough to assist each and all to do their best work. How 
much whispering? Every rule, in order that it may be of educa- 
tive influence, consists in carrying out this motto,— ^Everything 
to help, and nothing to hinder. * ^ 

71. Give arguments for graded schools. 

Under present conditions the arrangement of pupils in grades 
seems a necessity. If they were ungraded, and the number as 
large as at present, it would result in confusion. Then, too, the 
work of the teacher in preparing to give instruction on many sub- 
jects, and in many branches of a subject, would be unbearable. 

72. Arguments against, 

Grading pupils tends to torn the school into a machine, to lessen 
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freedom in learning, to furnish unworthy iDcentives to 8tad> 
that of passing into the next grade being the main one ; also to 
bring about undue anxiety and worry for fear of falling short of 
requirements. 

73. What reasons hold for introducing so many sutjects of study 
into the primary and grammar schools f 

To open the eyes of young children to all about them, that they 
may better observe and be interested in whatever of good comes 
into their lives. Dr. Stanley Hall says: ''Graft the soul of the 
child all over with little buds.'* 

74. WTuU is ths danger of presenting so many Sfult^ects f 

Teachers, In their anxiety to be thorough and exhaustive, do 
not adapt the quantity of material presented to the capacity of 
their pupils. They forget it is only the germs of knowledge 
which the youngest are fitted to receive, and that no subject, even 
in the high school, can, with profit, be treated exhaustively. 

75. Criticise the present curriculum of high schools. 

Too much is attempted. Unlike the curriculum of the lower 
grades, that of the higher should be narrowed to fewer subjects, 
since there should be some approach to specialization in the high 
school 

76. Of what use is a programme of daily work f 

It economizes time, and aids in the orderly prosecution of the 
work. It leads the teacher to give some definite thought to the 
lesson before it is presented. 

77. What care should be taken in making a programme f 

To arrange the various exercises so as to bring rest with change. 
Ihrawing, for instance, should not follow writing, nor a language 
lesson a reading lesson, nor should an arithmetic reproduction 
follow immediately an arithmetic presentation. There should 
also be a change from day to day to relieve monotony. Care 
should also be taken that each subject receives its due share of 
time. Observance of these suggestions will greatly increase in- 
terest 

78. Sou) should good govemm,ent be secured in sc?ux>lf 

Not by many so-called ''rules," nor by constant admonitioni 
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bat Iqr secnring interest in the work and establishing a booil of 
sympathy between teacher and pnpiL 

A healthy and well-trained body. 

A knowledge of the matnal relations of mind and body. 

81. WkaiUthehodyiol^mi'ad^wwulf 

It is not only the instrument of mind, bat its ptrooesses enter 
into mental processes and results. If a sense-organ is defective, 
or absent, the corresponding sensation is absent. 

82. Whalrdatimhaio9lh$mu»itiUio1h9yMt 

They are the organs of the will, and their coltnre is laige^ 
the caltare of the wilL 

83. TF%ali8 5e{ieM(itotefnM(/IAam<ii(iami(ra<iif 

That every mental process is accompanied by change in the 
brain-centre. 

84. Inferring ffwa the dbove^ toftot seems necessary urider present 
eondUions^ when pojmUUion is eenirei in cities and the farms are 
deserted f 

That there shoold be some qrstem of physical caltare to train 
the body to make it the best mediom of mind. 

86. W7uxthugieniecondi^ioMshovlAre(^veihee(m8tantatt^^ 
cf ateajcherf 

Temperatore, ventilation, lig^t, heat, poetore, and proper seat- 
ing—- that is, the seat and desk shoold be, according to definite 
measurements, salted to the chikL 

86. WluAoppQrtwnXtydoesUi»96ko<3iifit^^ 

Indirect moral training is given by the routine and work of the 
school. Panctoalily, industry, and obedience should become 
habits— after ten or twelve years of practice. Fidelity to work, 
accuracy, neatness, precision, in fact nearly all of the more active 
virtues, permeate the work of a good school. The personalily ol 
a noble teacher does more than all else. 
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87. Shovli there be direct fMrai training f 

Ab conditions are at the present day, the indirect training ia 
not sufficient at all times. ''Line upon line, uid precept upon 
precept," are needed in many cases. 

88. What woe the eharaeter of thefirti study qf pedoffOffy ^^ <^ 
eouidryf 

It was confined almost entirely to a stndy of methods. 

89. Whai is 1^ later ani better Ufndencyt 

To study the principles that onderlie methods, not so much In 
books as in children. The great child-study movement and the 
study of adolescence have given the study of pefychology an im- 
petus never before felt, and this, of course, has led to pedagogical 
changes and discoveries. 

00. Statethe general effect of cMd-ebudy, 

No great discoveries in mental phenomena have been made, but 
what has heretofore been considered meaningless has been inter- 
preted, and a new and better pedagogy has arisen. It has been 
instrumental In freeing a few teachers, at least, from the thraldom 
of rigid methods, and in arousing greater sympathy for children. 
it has added much to the science of education, inasmuch as it has 
called attention to everything pertaining to the child. 

01. £^pe(^8a7ne<iftheben^/U$<if this study in acttjud practice 

i 

It helps the teacher to see at what stage in the development of 
his pupils the various subjects of study should be taken up. It 
helps him in determining how much pupils can learn. It helps 
in deciding how much work can be safely required of pupils. It 
helps in discovering the special gifta of pupils. (See Gordy's 
Psychology.) 

02. At tohat period in the training i^ pupQe it departmewM 
teaching ef greatest vahi/e f 

In the higher grammar grades and In the hlg^ sohooL 

03. What is the objection to it in the lower grades f 

Before the child is able to infer correct relations between sub- 
JeoU of study the teacher must make (hem for him. Tkiera It 
S3 
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danger, when there is a different teacher for each subject, that tiiSfl 
correlation will not be made. 

04. Whai U the educoHomal vakte qf drawing f 

It cultivatesobservation, trains hand and ^e, and aids memory. 
It may also aid in nathetio eultnie, If properly tans^ 

05. Wh4a should ImihBeharaeUrqf a teacher f • 

The requirements in character cannot be oyerstated. He should 
possess good health, keen intelligence, lofly ambitions, sympathy. 
He should be broadly educated, refined, and aensitife. I^pecial 
training is subordinate to the above qualitlak 

•pi^ 4ff¥ff VTFi w"t fff flhiwiPtWr 



e. 



METEOROLOGY. 

% Give a brief sketch </ the evolution of meAeordtogjf ae appMi 
io weather forecasting. 

Galileo in the sixteenth centnry discovered the principle of the 
thermometer, and his pupil Torricelli in 1643 discovered the 
principle of the barometer and rendered it possible to measure 
the weight of the air. 

In 1738 Dr. John Lining, of Charleston, S. C, kept a record 
of the daily temperatore In the conntry. About one hundred 
years after the invention of the barometer Benjamin Franklin 
was of the opinion that certain storms had a rotary motion and 
progressed in a northeasterly direction. 

In 1771 Thomas Jefferson and James Madison began to take 
simultaneous observations, which they continued for several years. 
Nearly a hundred years after Franklin's discovery Bedfield, 
Espy, Loomis, Henry, and other American scientists gathered by 
mail the data of storms, and their opinions were much the same 
as Franklin's. By this time meteorology in its new application 
was practically established and the idea of a national weather 
service conceived. 

2. State some of the reasora why^ as a practical edence^ mdeoT' 
otogy progressed so slowly. 

The lack of fine instruments for measuring temperature, etc., 
slow mails, and no telegraph. 

3. Who construUedIM first weaihervMxpf 

In 1855 Professor Joseph Henry, secretary of the Smithsonian 
Institution, constructed a daily weather map from observations 
made nearly simultaneously and gathered by telegraph. He did 
not publish the forecasts, but used his maps for the purpose of 
demonstrating the feasibility of organizing a government weatbfir 
lervice. 

865 
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4. Where were ike ftntweaiherhirecauesUdiMe^ 

Although American scientists were the pioneers In discoTering 
the progressive character of storms and in demonstrating the 
practicability of weather services, the United States was the fourth 
country to establish a weather service. Holland in 1860, England 
in 1861, and France in 1863 established weather bureaus. The 
United States Signal Service was a development of the army 
signal office, and was permanently established in 1872 and 1873 as 
a weather bureau. In July, 1891, the Signal Service passed under 
the control of the Department of Agriculture. 

6. When and where was made the first attempt at ecienlific fore- 
easting wWi a view to a practical result f 

During the Crimean War, November, 1854, a storm almost de- 
stroyed the fleets of France and England. As a storm had raged 
several days earlier in France, Vaillant, the French Minister of 
War, directed that an investigation be made to see if the two 
storms were the same, and if the progress of the disturbance could 
have been foretold. It was demonstrated that the two were in 
reality one, and that its path could have been ascertained and the 
fleet forewarned in ample time to seek safety. 

6. WhaJt are the advantages of the United States over other courir- 
tries in making the necessary observations for weaiher forecasting f 

The great area included in the Weather Bureau system gives 
opportunity for breadth and accuracy of data that would require 
an international service of all Europe to equal. 

7. Give extent of area covered bg the weather service in the 
United States. 

It embraces Canada and the Gulf of Mexico, extending 2,000 
miles north and south and 8,000 miles east and west, and is so for- 
tunately located in the interests of the meteorologist as to include 
an important arc on the circumpolar regions of storms of the 
northern hemisphere. 

8. What varyin^g conditions of this region afford unequalled 
facilities for observations f 

The widely differing elevation, topography, temperature, ha« 
midily, and aridity. 
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9. Specify 08 to ir^ormation obtained through above conditioM, 

Storms and cold waves can be studied at an average altitude of 
four thousand feet above sea-level, under conditions of extreme 
aridity ; they can be observed later in the more humid atmosphere 
of the Mississippi Valley, almost at sea-level and a thousand miles 
from their origin ; they can finally be seen as they reach the ex- 
tremely humid air of the Atlantic Ocean, fifteen hundred miles 
farther east 

10. From hov) many stationa does the Weather Btareau receive 
observationaf 

From about two hundred. There are four or five hundred miles 
of telegraph lines and submarine cables operated for connecting 
with such points as Cape Hatteras, Nantucket, and islands of the 
Great Lakes. 

11. Stale toUh what rapidity the work offorecaMng ie done. 

Simultaneous observations collected twice daily by telegraph 
from the various stations are received at Washington within thirty 
minutes after the observers have read the station instruments and 
filed their observations. The movements of the storm-centres and 
cold-wave areas are noted, and estimates made as to their probable 
course during the next twenty-four hours. Synoptic charts are 
prepared at Washington and Toronto, and at many of the large 
stations where reports are received, and by nine o^clock a.m. the 
charts are completed. 

12. Describe Vie chart of most value to the forecaster. 

It contains for each station the temperature, barometric pres* 
sure, wind direction and velocity, weather conditions — whether 
raining, snowing, cloudy, partly cloudy, or clear — and the amount 
of precipitation, if any. Lines called isobars are drawn for 
each one-tenth of an inch of barometric pressure bounding the 
areas over which the air is reefpeotively lightest and heaviest. 

13. Mention other charts prepared at Washington. 

Temperature-change map, showing the maximum and minimum 
temperatures at each station, with changes from the day before 
and changes from the normal ; barometer-change map, showing 
twelTe- and twenty-four-hour chaBges and changes from the 



358 HIGH SCHOOL QUBBTIOIT BOOK. 

normal ; cloud map, indicating tho character, nomenclature, quan- 
tity, and movement of clouds ; a map showing wet-bulb and dry« 
bulb temperatures, with differences between the twa 

14. Primarily J voTiat is the cause of winds f 

Winds are the result of the difference in heat of the tropics and 
the polar regions, causing the air to rise in the tropics and blow 
toward the poles, from which regions it returns toward the equator 
along the surface of the earth. 

15. Whxit is the effect, wiih minor causes, of the decreasiivg eir* 
cumferences of parallels of latitude toward the poles f 

There is an ascending belt of air near parallel 64°, toward which 
the surface wind blows from each side, and a descending current 
of air near parallel 82*' of each hemisphere, from which the air 
flows north and south. 

16. Stale the results from friction of the atmjosphere and the aur* 
face of the earth. 

It tends to carry the air with the earth in its rotation. 

17. How account for the fact that there is an eastward direction 
of storms o^oer the earth's surface f 

The velocity of the earth's surface is nothing at the poles and 
increases toward the equator ; consequently those winds that blow 
toward the equator will tend to lag behind and to blow in a west- 
erly direction. Those that blow toward the poles will retain the 
velocity of lower latitudes, and travel faster and blow in an east- 
erly direction. 

18. How is this easterly direction of storms exemplified in the 
northern hemisphere f 

In the temperate zone of the northern hemisphere there is a 
general northeasterly drift of the surface atmosphere at quite a 
regular rate of motion, and this causes storms almost without ex- 
ception to travel from west to east This eastward direction of 
all atmospheric disturbances is the basis of all prediction. 

19. Whatismeantby^^Ughs^'' and ^^ lows'''* f 

There are areas where the air is piled to an unusual height, with 
increased pressure on the barometer. There are also areas whera 
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the height and pressuxe are below normal. These high and low 
areas are called << highs '^ and ^lowa," and both travel in ageneral 
northeasterly direction. 

20. How ar0**kigkB*^ eoMBBif 

By descending enrrents from the iqyper air, due to increased 
density, which resolta from cooling t^ radiation of beat from the 
upper air. 

21. Haw are^UnoB^ eauaedf 

The air absorbs heat from portions of the earth *8 sor&ce. The 
heated air ascends and flows outward, and lessens the barometric 
pressure. If the air is moist when it rises, its pressure lessens 
until moisture is condensed. The condensed moisture usually 
appears as clouds or rain. 

22. Describe the vHnier eUmna VuA originate aovth of the Jixpmir' 
eee Islands, 

They cross the Pacific, snrmount the Rocky Monntains with 
but little diminution of energy, sweep across the continent with 
increasing force and heavy precipitation, and within three days 
pass beyond the Atlantic seaboard to be heard from three days 
later in Northern Europe. 

23. In whai place do the oMcift^ioniee or Mffiirpreeawre areae 
originate f 

They constitute the American cold v^aves, and drift into our 
territory from the Canadian Northwest Provinces. This hi^- 
pressure area has all the convectional principles of the cyclone 
reversed. It does not depend upon the place of its origin for the 
cold it brings with it, for a strong vortical and anticyclonic mo« 
tion at the centre is continually bringing down the cold air from 
above. 

24. How moMifpointe ef ea^rflmee to tAe TTifXM States have the 

*'iows*»r 

They have nine plaees of entrance, but about riz-eevenths of 
the low-pressnre eddies move &om the Uocky Mountains eastward. 
They vary from gentle whirls to storms of considerable inten- 
sity. Their average diameter Is about one thousand miles. The 
West Indian hurricane which comes from the tropics along the 
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Atlontio coast has a diameter of rotation less than one-half that 
of the nsual ^low,'* bnt Its velocily of rotation is much greater. 
Many have a diameter of only three or four hundred miles. 



25. Give inference from knowing the poinU of eabranee 
tracka qf **high8** and ^^lowa." 

Their location a few hours in advance can be pcetty definitely 

estimated by expert calculations. 

26. How do the ^ highs** and **Iowb** moeewHh rmped to each 
otherf 

They move across the country in almost regular succession. 

27. Give characteristic differences between "highs " and " lows.^* 

If the " high " be a decided one it will cover a territory one or two 
thousand miles in width, the weather within its influence will be 
cold and clear, and the winds will have a general tendency spirally 
outward from the centre. The " low" is the opposite of the " high. " 
It is usually attended by clouds, rain or snow, and high winds. 
The winds within the influence of the " low " blow spirally inward. 
The lower the barometer and the steeper the gradient the more 
rapid is the whirL 

28. D^ne storm, hurrieane, tornado^ whirlwind^ egdone, accord^ 
ing to the nomenjdaJbare qf the Weather Bureau, 

Storm may refer to a disturbance of the ordinary conditions or 
to unusual phenomena, and unbss specifically qualified may in« 
elude any meteorological disturbances. It may be qualified by 
some peculiarity, such as sand-storm or dust^orm (simoon), hot 
VTind (khamsen), cold rain-storm (norther), and snow-storm (bliz- 
zard). 

A hurricane or typhoon Is a large stormy area, often several 
hundred miles in diameter, within which violent winds circulate 
around a centre. The centre of a hurricane is a comparatively 
calm region, while the centre of a thunder-storm is the region of 
greatest intensity of wind, rain, or lightning. 

A tornado is a very much smaller region, usually less than two 
miles in diameter, within which violent winds prevaiL These 
winds circulate about a central axis, rapidly ascending at the same 
time and forming a funnel-shaped cloud whose base is at tne 
average cloud-l^r^l* 
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A whirlwind ia a term applied to any revolving mass of air, 
and inclades at one extreme a hurricane and at the other the 
dust*whirl of a street-comer. 

Cyclone means a mass of air circulating around a centre ; the 
lower portion of the air near the earth ^s surface has a vorticose 
movement in toward a centre, while the upper layers have a move- 
ment out from a centre. 

The terms cyclone and anticyclone do not descrihe phenomena 
that can be observed by one observer or at a single station. 

29. TF%a<<a(^j)r6oa2^(e2t^e()ncern{n0re9t££n(>diaZ storms/ 

That when the sun passes through the equinoctial points a 
storm occurs. 

30. What does sdentiflo investigation show t 

Observations conducted in Scotland for fifty years show fewer 
storms on the five days from the 21st to the 25th of March and Sep- 
tember than on the five days preceding and the five days following 
these dates. The Signal Office of the United States also conducted 
investigations during the years 1873-88. In a report published 
in 1889 the result of these investigations is summed up as follows : 
<<The conclusion is inevitable that the observations do not show a 
preponderance of storm action during the equinoxes." 

31. How do the observers at different stations gather their data f 

By self-registering instruments. The barograph records the 
pressure of the atmosphere, and the thermograph the temperature. 
Other thermometers are so constructed as to record the highest 
and lowest temperatures in the twenty-four hours. 

32. What does the triple register record? 

The direction and speed of the wind, the hours of sunshine and 
cloud, and the amount of rainfalL 

83. Describe the anemofMter. 

It consists of a vertical shaft which has four horizontal arms, 
each having a sheet-metal cup on the end. The wind by the aid 
of the cups causes the sliafts to revolve. Through gearing con- 
nected with the shaft, pens on an index close an electric circuit 
for every mile the wind travels, and the current through a magnet 
pX the triple raster causes a 9idQwise motion of a pen acting 09 



S62 moB 80HOOZ. qubstioh book. 

the paper. The number of Jogs in an hour thns made on the line 
traced by the pen gives the velocity of the wind. 

84. For how loTig a period can forecasts be inadef 

Forecasts based npon any principle of physics or npon any em- 
piric rule cannot be made for a greater period than one or two 
days in winter, or for more than three days in summer. In winter, 
when the movements of air conditions are so rapid, it is difficult 
to forecast for one day. It is the dream of the meteorologist to 
become able to forecast for a much longer period. 

85. What attempt is now being made to impiraee the character ef 
iheforecastsf 

Investigations of the upper air by the use of balloons and kites. 
The United States Weather Bureau has officially taken up tho 
kite as a useful auxiliary to its work. Much experimenting in 
kite-flying has been made at Blue Hill, Milton, Mass., since 1894. 
In America those who have rendered valuable service in this line 
are Mr. William A. Eddy, of New Jersey, Mr. C. F. Manmard, 
Mr. A. W. Potter, of Washington, and Mr. G. T. Woglom, and 
others, of New York 

86. Describe eome forme df kUm, 

The Eddy kite is bird form, which means that the kite has the 
same proportions of width to length as the length of the body of a 
bird to spread of wings. This kite has no tail The cross-stick 
of the Eddy kite is a little longer than the backbone, and it is 
slightly bent like the simplest form of archer's bow. The Har- 
grave kite consists of a li^t freune outlining a box, about which, 
at each extremity, Is a wideband of cloth, the frame being bare at 
the middle section, in proportion, a rectangular cell six feet 
long is usually about the same in width, and one-fourth as deep 
as it is wide. 

For use at Blue Hill a modification of the Hargrava was de- 
vised, consisting of the narrowing of the box and different fram- 
ing. There are all grades of modifications of the forms described, 
which may be called types. 

87. WhaJt ie neceeeariiy eaneidered in lis eanetruetkm ef these 

kitesf 

Scientists are endeavoring to find a form which will give the 



MBTBOBOLOOT. 868 

greatest readiness of ascent, steadiness in flight, lifting power, 
and capacity for reacliing great altitudes together with mechanical 
stability and endurance for all conditions. 

38. What has been lAe gain in height qf ancenJt since expeHmenJts 
began at Blve HiU t 

It has been at the rate of about one thousand feet each year. 

89. Wluxt altitude has been reached f 

About two and a tenth miles, and experimenters are hopeful that 
a height of four or even five miles is not unattainable. 

40. How are atmospheric conditions made known through the in* 
strumenJbality of the kite f 

9 

A meteograph has been devised — a self-registering instrument 
'which consists of a thermometer, barometer, hygrometer, and 
anemometer combined, all making a record on a sheet of paper 
wound on a cylinder that is revolved by clock-work. The direc- 
tion of the wind being ascertained by the drift of the kite, each 
flight furnishes flve meteorological elements. 

41. What phenomena Tiave been observed f 

With an increase of altitude a constantly lowering temperature 
is encountered except when there is an overlying warm stratum 
ushering in a spell of unseasonably warm weather. At the ap- 
proach of these warm tides when the kites ascend they flnd a de- 
creasing temperature for a time, but it suddenly rises as the in- ^ 
struments enter the radiating waves of caloric, sometimes as many 
as seventeen degrees. In advance of and during cold waves the 
temperature falls uniformly and rapidly in the ascent. At the 
surface of the earth there is usually a marked increase of tem- 
perature during the day and a decrease at night, but at an eleva- 
tion of three thousand feet this variation disappears entirely. 

42. How does the kite behave toward a cumulus cloud 9 

When one of these clouds appears the kite ascends more or less 
rapidly toward it, often following as far as the line will permit. 

43. What knowledge thtis far gained by the use of kites will event- 
uaUy aid in weather foreca^ f 

Observations at different places coincide in showing that ap« 
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preaching warm and cold waves are perceived at a height of a 
thousand feet or more from six to twelve hours earlier than their 
prevalence at the surface of the earth. This will render it possi- 
ble to make the forecast earlier. 

44. What other advantage isforeaeen at the present time f 

Storm conditions at an altitude of one mile may be measured 
without the confusing effects due to immediate terrestrial radia- 
tion. 

46. Mention 9omepraiciicalu9ee<iff<n'ecagti^ 

It is a saving of life and property. Of the many West Indiaa 
hurricanes that have swept the Atlantic seaboard during recent 
years, not one has reached a single seaport without danger warn- 
ings having been sent in advance of the storm, and no unneces- 
sary warning has been given. Large owners of marine property 
estimate that a severe storm on the Atlantic coast, in the absence 
of danger signals, would leave not less than |3,000,000 of wreck- 
age. Mariners now universally heed the storm warnings, horti- 
culturists and truck gardeners make provision against frost, so 
also shippers of perishable produce. The terrible cyclones of the 
West are frequently foreshadowed by the Weather Bureau long 
enough in advance to enable people to place themselves and their 
property in the most protected conditions. By predictions of 
heavy snows many railroads are saved from blockades, and the 
immense cattle herds of the West are enabled to reach places of 
safety. The utility of these forecasts to the agriculture, the 
commerce, and the industries of the country can hardly be eom- 
puted. 



FRACTIGAL OBADINO. 

During the past fifty years educational methods in 
the United States have been thoroughly revolutionized. 
With Horace Mann the normal school with its far- 
reaching influence may be said to have originated. It 
was he, also, who laid the foundation of our modem 
common-school system and placed all the public schools 
of the country more or less imder state supervision. 
Amidst all these changes the old system of examina- 
tions and grading has practically maintained itself firm 
and impregnable against the assaults of the innovators. 
But finally the death-knell has been rung, and its peals 
have been heard even in the most remote regions where 
"lank pedagogue and birch-rod* hold forth. The 
United States gave the greatest impetus to the destruc- 
tion of the old and the adoption of a new and more 
equitable system of grading examinations when its 
Civil Service Commission adopted the system of " Pro- 
portional Weights." For some years this system has 
been used in part or in whole in the best and most en- 
lightened universities of this country. It is now being 
rapidly adopted by the high schools of many of the 
States, and will soon become the system in common 
use throughout the whole coimtry. 

For the benefit of those to whom its features may 
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be new, a few explanations may not be out of place. 
Let us imagine that a certain high school has two 
courses of study leading to diplomas, one the classical, 
the other the English or commercial. The first two 
years the courses will be practically one — that is, the 
English students with the classical will study Latin, 
algebra, English, composition, history, physics, etc.; 
but by the third year specialization will have begun. 
Now when one takes into consideration the object 
toward which each student is working, he sees that 
hardly two of the branches pursued are of the same 
importance with reference to the ultimate aim of the 
course. But the old system grades each examination 
on a basis of 100 possible units, and should a person 
pass in four studies but fail in the fifth he would be 
conditioned, if not prevented from taking advanced 
standing. This is clearly imfair both to the student 
and his course. Li the third year the classical student 
would probably study Latin, Greek, science, literature, 
history, and geometry. The new system endeavors to 
estimate the proportional importauce of each branch on 
a basis of 100. This each teacher, keeping in mind 
his course, must do for himself. Li our imaginary 
case let Latin count 35, Greek 25, history 15, litera- 
ture 10, science 10, and geometry 5 — the total being 
100. 

The term examination is given, and our youth passes 
Greek and Latin examinations with high grades, but 
fails in geometry and science. Is he conditioned? 
The teacher determines this important question in a 
few moments by multiplying each grade by the rank 
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of importance held by that subject, adding all of these 
products together and dividing by 100. Thus: 

BBANCH GRADE BANK 

Latin 95 X 35 = 3325 

Greek 92 X 25 = 2300 

Science 60 X 10 = 600 

History 80 X 15 = 1200 

Geometry 55 X 6 = 275 

Literature 85 X 10 = 850 

100 8550 

Student's term grade, 85.5. 

It is evident from this, assuming 75 to l)e the re- 
quired average, that our student has passed an examina- 
tion that entitles him to advancement with honor to 
the next grade. 

Li the individual examination the teacher uses the 
same system. He determines the importance of each 
question, but instead of basing his grade for the ques- 
tion on 100 he grades it using as a basis the rank of 
importance assigned that question. Take this United 
States histoiy examination as a model : 

1 Give the causes leading to War of 1812. How 
could the Henry Papers be a cause ? (Bank 1 5.) 

2. Explain the Monroe Doctrine and show why it is 
not international law. (Bank 20.) 

8. Tell what you can about the Nullification Trouble 
in South Carolina in 1832. (Bank 25.) 

4 Give an account of the Mexican War. (Bank 30.) 
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5. What was tiie Ostend Manifesto? What was the 
international law involved? (Bank 10.) 

The teacher would grade the fiist question on a basis 
of 15; i.e., if correct it would count 15 points, and if 
not entirely, then proportionaUy. He marks with his 
blue pencil the value of each question over its answer, 
adds the five ranks together, and is now ready to pro- 
ceed with the next examination paper of the same stu- 
dent. When he has graded them all in this manner 
he determines the student's term grade, as has been ' 
explained. 

This system is outwardly so just that it needs no 
words to recommend it to the progressive teacher. As 
is evident, it is not confined to schools of any special 
grade, but is applicable to any case that may arise. 
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SCIENCE IN OUR PUBLIC SCHOOLS. 



C. E. McVEY. 

Of the importance of science in our schools there 
can be no question. None is urged by the normal 
teacher. The only dissenting voice heard in the land 
are the croakings of some old pedagogues, whose 
means for knowing and being known are somewhat 
circumscribed, and whose knowledge consists of a lit- 
tle grammar, a little arithmetic, and but little of any 
thing else. 

The only question that can be urged is a want of 
time; and yet I think too frequently we have too 
much time; at least we spend unnecessary time on 
comparatively unimportant branches. The teacher 
too frequently thinks that he must make his pupils 
faultless reciters ; that he must cram into their minds 
a certain amount of certain prescribed text-books, and 
to do this he must not only consume the six hours of 
the day, but must compel even the smaller pupils to 
use a certain portion of their time at home, which 
should be given to home influences, to physical cul- 
ture and the sports of childhood. The younger pu- 
pils, under no consideration, should be compelled to 
do more than can be done during the regular school 
iioura^ and on the older pupils, unless in extreme cases, 
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no extra amount of regular school work should be im^ 
posed. Employment for these is necessary; but let 
it be in the form of recreation. Let it be in investi- 
gating some of the truths of natural science. Let it be 
in a direction which will widen their field of observa- 
tion^ and make them intelligent men and women. I 
have known teachers who have thought their work 
accomplished when they had taught simply that which 
they were compelled to teach^ and the result was^ pu- 
pils going out from these teachers felt that their edu- 
cation was finished^ and^ like the young lady from 
boarding-school^ had nothing to do but exercise their 
various accomplishments. Far from having such im- 
pressions made on the minds of our pupils^ we should 
have them feel that their education has just begun^ 
and as they go out into the world, the very air they 
breathe, the stones and pebbles over which they walk^ 
the weeds at their feet, and the earth itself, are all un- 
folding to them the book of nature, bidding them read 
and be wise. The true teacher can do this. He who 
has the best interests of his school at heart; he who 
would make broad and intelligent thinkers of his pupils, 
avails himself of every opportunity to present, jiot 
only the text-book, but to draw out the minds of his 
pupils in other directions, to have them hunger and 
thirst, as it were, to understand the workings of na- 
ture with which they are surrounded. 

I know of no better incentive to prevent tardiness 
than for the teacher to take up some of the more sim- 
ple truths of the sciences, such as Philosophy, Botany, 
and Greology, and by devoting a few moments of the 
time allotted to general exercises to a discussion of 
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these, in such a manner as to arouse an interest, to 
awaken dormant faculties, to teach observation — in a 
word, to open new channels of thought and investi- 
gation in the direction of those things which before 
have been entirely void of interest. 

In Natural Philosophy, let the teacher begin with 
the subject of pneumatics, because the principal form 
\>f matter treated under this sub^ject is that with which 
the pupils have come in contact every moment of their 
existence, and yet one of which they have a very 
vague and indefinite idea, as the teacher will learn if 
he but examines his pupils with regard to their con- 
ception of the atmosphere. In presenting this, let 
the teacher show by experiment (and this is the only 
way they will be comprehended) that air is something ; 
that it is transparent, compressible, elastic, etc. In 
suggesting these experiments it is presumed that the 
teacher is provided with no apparatus, except such as 
can be improvised by any country teacher. If, how- 
ever, the teacher feels disposed to purchase apparatus 
he will be amply repaid for all expenditures he may 
make in this direction. 

First, let it be shown that air occupies space. This 
may be done by inverting a tumbler and thrusting it 
into a vessel of water. It will add interest to the ex- 
periment if, at the same time, the principle of the div- 
ing-bell is illustrated. This may be done by fastening 
a doll in the bottom of the tumbler before inverting. 
It will be noticed on removing the doll from the ves- 
sel that the water has not come in contact with it. 
Air being a form of matter, the water can not oocapy 
the same space with it at the same time* 



The compressibility and elasticity of air may be 
shown in the boy^s pop-gun. These may also be illus- 
trated by partially filling a bottle with water^ and by- 
perforating the cork^ cause a pipe-stem to pass almost 
to the bottom of the bottle. Now compress the air 
in the bottle by blowing through the stem. On re- 
moving the mouthy the elasticity of the air causes the 
water to pass up through the stem^ when a miniature 
fountain will be produced. The pressure of air^ its 
tendency to restore an equilibrium of pressure when 
disturbed^ the pneumatic paradox^ and almost all the 
properties of air may be shown by simple apparatus, 
such as the teacher can readily provide. The length 
of this article only permits me to suggest a few of the 
many ways in which this branch of the subject may 
be presented ; whatever may be said of this can with 
equal force, however, be said of all others with regard 
to the apparatus to be used and their importance in 
the education of our youth. 

Botany may be made interesting by the teacher 
bringing before the school in these exercises of which 
I have spoken, the different parts of the plant, show- 
ing the office that each part performed in the great 
plan of vegetation. Let the pupils learn to distinguish 
the different whorls of the flower, to tell which are 
essential and which are not; to classify the parts of 
the whorls, and to name and point them out when 
called upon by the teacher. They should be able to 
name the parts of a leaf, the bark, the stem, the roots, 
etc. They should understand the meaning of the 
terms absorption, circulation, and elaboration. They 
should be able to point out the difference between a 
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plant and an animal^ and to show how mutually de- 
pendent the one is to the other. Let the teacher ex- 
plain the use of the different plants found in the local- 
ity where he is teaching, showing that even the des- 
pised weed is not made in vain. The pupils, especially 
the boys, may be induced to gather fine collections of 
wood, planing the specimens to regular forms, and 
naming them with their common and technical names. 
The girls may gather collections of seed and name 
them in a similar manner. 

In close connection with Philosophy and Botany, 
the subject of Geology should be presented. This 
may be done by the teacher bringing into the presence 
of his school some common mineral or fossil, that the 
pupils noticed, but in which heretofore they have had 
no interest, because 

'^ A fossil by a river's brim 
A common fossil was to them ; 
And it was nothing more." 

But now, through the agency of the teacher, by his 
showing that the history of these minerals and fossils 
is very intimately associated with that of the earth it- 
self, and that they have been so interesting to scientific 
men as to command each a separate name, their curi- 
osity is thoroughly excited, and the teacher will soon 
find them gathering into their cabinet of curiosities 
the minerals and fossils of that particular geological 
formation. 

I have thus far referred to but three of the sciences 
that should be taught in their elementary forms in our 
common schools. I might add to these Human Phys- 
iology, Zoology, and a little Chemistry, such as man* 
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ufacturing and manipulating a few of the more com^ 
mon gases. 

Physical Geography should be taught in its broad- 
est sense; and in the presentation of all of these 
sciences the pupils should know^ so &r as possible, by 
exercising their own intellects, and by a personal con- 
tact, that the thing is so. Let teachers, as I have said 
before, present these truths whenever the opportunity 
is given. Let them teach their pupils to observe, to 
investigate, to think for themselves, and the charge 
will not be laid to the schools, of which they are 
teachers, that they are simply " schooling machines," 
but will be considered in their true sense " educational 
forces." 

In conclusion, I can not forbear quoting from Hux- 
ley. Speaking of the importance of science in our 
schools, he says : " No boy or girl should leave school 
without possessing a grasp of the general character of I 

science, and without having been disciplined, more or 
less, in the methods of all the sciences, so that when 
turned into the world to make their own way, they 
shall be prepared to face scientific problems, not by 
knowing at once the condition of every problem, or 
by being able at once to solve it, but by being &miliar 
with the general rules of scientific thought, and by 
being able to apply the methods of science in the 
proper way when they have acquainted themselves 
with the conditions of the special problem." 



HOW TO TEACH PHYSIOLOGY. 

A. KATE HUBON. 
[This article ia taken from an old nuinber of The Normal Teadter,] 

The study of Physiology is frequently pronounced 
dry and repulsive, simply because teachers neither 
know how to teach nor pupils how to learn. 

I well remember to have commenced the study, by 
endeavoring to commit to memory the first three 
chapters of Cutter^s work, embracing " General Re- 
marks," " Structure of Man,'' and " Chemistry of the 
Human Body/' The process was accompanied by 
appropriate swayings of the body to and fro, and by 
the sing-song chant that is always so interesting on 
such occasions. I succeeded in ^' saying my lesson," 
for memory at that time was less treacherous than 
now; but the distinction between osmazome and 
hydrogen, potash and dermoid tissue, fibrin and appara- 
tuses, and so on through the list, was somewhat vague; 
and my attachment for the subject was commensurate 
with my fondness for " big words." 

Where was the error? Clearly in taxing the mem- 
ory with that which was neither deducible from a 
process of reasoning, nor associated either by laws of 
similarity and contrast, or evident co-ordination ap.d 
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subordination. It has been truly said that " Theorei* 
ically, the brain is like a target on which every idea 
that is evolved makes a permanent impression which 
no subsequent impression can thoroughly destroy; 
practically, it is rather like a series of sieves by which 
thoughts are sifted through various stages below and 
on the borders of consciousness and recollection, while 
only the coarser and larger grains are retained where 
they can be used when needed.'' Therefore that sys- 
tem of teaching which appeals to the memory alone 
will certainly fail to educate. 

Since order and system universally prevail through- 
out all departments of science, it is only by discover- 
ing the proper relations that a knowledge of a branch 
can be truly had. And a subject so important and 
necessary to our success and happiness as a knowledge 
of ourselves ought never to be neglected or made re- 
pulsive. 

The following method of teaching Physiology by 
outline is submitted as suggestive of a systematic way 
of presenting the subject. While the outline is not 
exhaustive, and perhaps not the best, it can be so 
modified and enlarged as to meet the requirements of 
any grade of learners. To those who understand the 
exponential system of outlining it needs no explana- 
tion ; to others it may be necessary to say that the 
large figures indicate co-ordination, the exponents, 
subordination ; the degree of the exponent showing 
the degree of subordination; thus, the exponent 1 
indicates the first set of subordinates, 2 is subordinate 
to 1, 3 to 2, 4 to 3^ etc. 
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Man. 

1*. Natures. 

1*. Spiritual. 

2^ Physical. 

1*. Systems. 

1*. Osseous. 
1*. Divisions. 

1^ Head. 

1^. Location. 

2^ Divisions. 

1\ Cranium. 

1*. Single bones. 

1^ Occipital. 

1". Location. 

2". Form. 

3". Articulations. 

1". Parietals. 

2". Temporals. 

3". Sphenoid. 

4«. Atlas. 

2*®. Frontal. [above. 

1". Same subordinates as 

3*^ Sphenoid. Same subordi- 

[nates. 

4^^ Ethmoid. " " 

2*. In pairs. 

1^^ Parietal. " " 

2'^ Temporal. " " 

3^ Use. 

2^ Ear. [points as for cranium. 

1*. Name the bones and give same 

3«. Face. 
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!•. Single bones. 

V^. Name them and give above points. 
2'. In Pairs. [nates. 

1^^ Namesof bones and proper subordi- 
2«. Trunk. 

1^ Single Bones. 
1\ Names^ etc. 
2^ In Pairs. 
1*. Names^ etc. 
3*. Upper Extremities. 

1^. Humerus^ etc. 
4*. Lower Extremities. 
2*. Structure. 
1*. Microscopical. 
2*. Chemical. 
3*. Mechanical. 
3'. Articulation. 
1* Elements, etc. 
2^. Muscular. 
1\ Structure. 
1*. Microscopical. 
2*. Chemical. 
3^. Mechanical. 
2*. Divisions. 

1*. Head and Neck. 
1^ Na.me most important Muscles. 
3^. Digestive. 
1*. Organs. 

1*. Alimentary Canal. 

1^. Divisions, etc. 
2*. Glands. 
4*. Circulatory. 
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1*. Organs. (Outline Organs.) 
5*. Respiratory. (Outline Organs.) 
6*. Secretory. (Outline Organs.) • 
7*. Nervous. (Outline.) 
8^. Special Sense. (Outline.) 



I 



i' 



^ 



ARITHMETIC. 

All teaching should have for its object the develop- 
ment of correct modes of reasoning aad expression. 
It is not sufficient that pupils have some idea of the 
branches studied or subjects discussed, but they should 
have in their minds a dear idea which they are able 
to express with ease and cogency to others. This 
power is of inestimable value. The principles of cor- 
rect reasoning are universal, and can be learned as 
readily in Arithmetic as in any of the higher branches 
of Mathematics. When once learned, they are learned 
forever, and the progress of the pupil ever after be- 
comes a matter of ease and pleasure. 

The principles may be exhibited under the following : 

1. POINTS. 

I. 1. Penmanship; 2. Spelling; 3. Capitalization; 
4. Punctuation; 5. Neatness of figure ; 6. Form; 7. 
General business-like appearance. All these points 
should be looked after with great care> at every reci- 
tation. 

II. Processes. 1. Leading Steps, (1) The state- 
ment of the problem ; (2) The solution proper ; (3) 
The conclusion. 2. Subordinate Steps. (1) Number- 
ing equations; (2) Using proper signs; (3) Prelimi- 
nary remarks; (4) Logical arrangement of equations. 
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2. MODEL SOLUTIONS. 

As an illustration of the foregoing remarks we pre- 
sent a few solutions designed to indicate correct prin- 
ciples of reasoning as learned from Arithmetic. 

MXSCELLANEOnS FBOBLEMS. 

I. A man bought at one time, 200 acres of land; at another, 
300; at another, 250; at another, 420; subsequently he 
sold, at one time 400 acres, and at another, 150; how 
much had he remaining? 

11. 200 + 300 + 260 + 420 =1170 =the amount of land pur- 
2. 400 + 150 = 550 = the amount sold. 
3. 1170 — 550 = 620 = the number of acres remaining. 

II L .*. The man had 620 acres remaining. 



I. What will 7 cords of wood cost at $6 a cord? 

1. 1 cord =$6. 

2. 7cord8 = 7X$6 = $42. 

III. . *. 7 cords of wood will cost $42 at $6 a cord. 
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I. A merchant sold in one year 1800 yards of calico at 20 cts. 
a yard; 125 yards of muslin at 12 cts. a yard, and 1200 
yards of tape at 16} cts. a yard ; how much did it all 
amount to ? 

1. 1800 yds. of calico @ 20 cts. = $360.00 

2. 125 yds. of muslin ® 12 cts. = 15.00 
II. 3. 1200 yds. of tape @ 16} cts. = 200.00 

$575.00 
III. . - . Total receipts are $575.00. 

I. If 1 yd. of cloth cost $2, what will 20 yds. cost 7 

TT fl. The cost of 1yd. =$2. 

"• \2. The cost of 20 yds. = 20 X $2 = $40. 

III. . - . If 1 yd of cloth cost $2, 20 yds. will cost $40. 

In analysis, the sign X is alwayii read ''times," and neyer 
''multiplied by." 

Explanalion, — The cost of 20 yds. of cloth = 20 times $2 = $40. 
This makes the $2 the multiplicand ; the 20, when repeated, an 
abstract number — the multiplier; and the product is of the same 
kind as the multiplicand. 
20 
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In the aboTe problem the reMoning is from one to many. Ift 
the following the reasoning is from many to one: 

L The cost of 20 yds. of cloth is $100, what is the cost of 1 yd 7 

TT i !• The cost of 20 yds. of cloth = $100. 

^ 12. Tlie cost of 1 yd. of cloth = A of $100 = $5. 

in. . • . If 20 yds. of cloth cost $100, 1 yd. will cost $6. 

I. Beduce 2 yds., 2 ft., 7 in. to inches. 

(a) Deaeendmg, 

1. In 1 yd. there are 3 ft. 

2. In 2 yds. there are 2 times 3 ft, which are 6 ft. 

3. 6 ft + 2 ft. = 8 ft. 
4 In 1 fit. there are 12 inches. 
5. In 8 ft there are 8 times 12 in., which are 96 in. 

16. 96 in. + 7 in. = 103 in. 

in. Therefore, in 2 yds., 2 ft., 7 in., there are 103 inches. 

(6) AMending, 
IVoMem: 

I. Beduce 25591 gr. to ft Troy. 

1. 24ffr. = 1 pwt 

2. In 25591 gr. there are as many pwt as 24 gr. are con- 
tained times in 25591 gr., which are 1066 times with 
7 gr. remaining. 

3. 20 pwt. = 1 oz. 

4. In 1066 pwt. there are as many oz. as 20 pwt are con- 
taineo^times in 1066 pwt., which are 53 times with 6 
pwt. remaining. 

5. 12 oz. = 1 lb. 

6. In 53 oz. there are as many lb as 12 oz. are contained 
times in 53 oz. which are 4 times with 5 oz. re- 
maining. 

III. Therefore, in 25591 gr. there are 4 S> 5 oz. 6 pwt 7 gr. Troy. 

COMMON FBACTI0N8. 

I. 8}-|-6| = T 

'1. 6 ss L. C. M. of denominators. 
2. * = *. 
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4. 4-f4=.|=rli 

5. 8H-6=al4. 
16. 14 + li«15J. 

m. .•.8}-K6f =:15i. 
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TBOPOBTIOH. 

L If 15 men mow 11 A. in 5 days, how many men will mow 

33 A. in 9 days? 

'1. 15 men — ^11 A. 5 days. 

2. —men? 33 A. 9 days. 

n. -! 3. 15 men = 5 X 33. 

(cancelling) = 25 men. 

11X9. 
III. • * . 25 men can mow 33 A. in 9 days. 

PROBLEMS IK FEBCENTAGE. 

100 ^ is the unit. 
I. Bequired, 10 ^ of $200. 

L 100% =$200. 

- 1 % = ^ of $200 = $2. 
10 ^ = 10 X $2 = $20. 

III. . • . 10 % of $200 is $20. 

I. $50 are how many % of $500? 

1. $500 = 100 /c. 

- $1 = ^ of 100 q^ = i %. 
$50 = 50 X i ^^ = V io or 10 ^. 

III. .•. $50 are 10 % of $500. 

I. $500 are 20 <fo of how many dollars ? 

' 1. 100 <fo = required number of dollars. 
jT J 2. 20 % = $500. 
^^•13. 1 % = ^ of $500 = $26. 

> 100 % = 100 X $25 = $2,500. 

III. .-. $500 are 20 ^ of $2,500. 



II. \ 2. 
U 



II. I i. 
U. 



I. $400 are 20 ffo less than what? 

' 1. 100 % = the number. 

2. 100% — 20 9<c = 80%. 

11. - 3. 80 % = $400. ' 

4. 1 % = ^ of $400 = $5. 

5. 100 % = 100 X $5 = $500. 
III. . * . $400 are 20 % less than $500. 

I. $600 are 20 <fo more than what? 

' 1. 100 % = the number. 

2. 100 % 4- 20 % = 120 %. 

II. - 3. 120 % = $600. 

4. 1 % = yiiy of $600 = $5. 

.5. 100 % = 100 X $5 = $500. 

III. . - . $600 are 20 % more than $500. 



386 ATFENDIZ. 

The solutions of these problems explain all the cases 
in Percentage. The problems taken are easy, yet the 
same analysis will answer, no matter how complex the 
statement. If the pupil thoroughly understands these 
solutions he will be able to solve any problem in Per- 
centage or any of its applications. 



THOUGHTS AND SUGGESTIONS ON 

EDUCATION. 

BY PROF. W. H. VENABLE. 

1. It is not easy to learn to think ; nor is it easy to 
think after learning how. The big-brained Carlyle 
says : " True eflfort, in fact, as of a captive struggling 
to free himself: that is Thought ! '' We are bound 
down by many cords of usage and ropes of authority ; 
and it takes force and courage to break the bonds — 
to think in regard to Education. 

2. Many regard the speculative philosophy of Ed- 
ucation as mere fog and delusion. There is much fog 
and delusion brooding over the subject; but the solid 
land of True Science must be somewhere beyond the 
mist. 

3. Before we can safely run the train of Kight 
Method along the track of Practice, the headlight of 
Theory must shine into the opening way. 

4. Doctor Harris, the Great American Philosopher 
of Education, has benefited the system more by his 
lectures and writings than any twelve mere unthinking, 
practical superintendents. 

5. The teacher can not teach anything; the pupil 
must learn. You can no more think for your pupil 
than you can digest food for him. The mind is soli- 
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tary in its real achievements. We must work out our 
intellectual salvation^ alone. Teachers can order the 
" environment *' but not do the vital work of anothei 
spirit. 

6. Not the studies, but the study, makes the scholar. 

7. Education is the Science of life, and conduct is 
its cognate art. 

8. I do not believe in fitting boys for college, if 
that fitting unfits them for life. The one fitting should 
be the other. 

9. Ton are all your ancestors, including the Old 
Adam. Judge your pupil in the light of his heredity. 

10. The perfect work of Education can not be ac- 
complished except in the individual who comes of a 
stock cultivated for generations. Training your pu- 
pil, you may be training his great grandson. Infinite 
are the reaches of the schoolmaster. 

11. Stupidity, stolidiQr, inaptitude for special stu- 
dies, vicious tendencies, are to be regarded as chronic 
disease — ^the pupil may slowly be cured. 

12. Many teachers of morality destroy the good 
effect of judiciotm counsel by too much talk, as a chem- 
ical precipitate id redissolved in an excess of the pre- 
cipitating agent. 

13. The best teacher has in view not his own edu- 
cation, but that of his pupils. They are his study; 
not the subject he teaches. 

14. Take care of the blockheads and the heads will 
take care of themselves. 

15. AH schooling in school should be supplemented 
and tested by schooling out of school. 

16. The school must recognize its constant vital 
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connection with the world around. Every teacher's 
desk should be in sight of the great &cts of the time 
in which we live. Boys are men, girls are women, 
to-morrow. 

17. Like the ancients, we must teach virtue as well 
as smartness. No good education can be based on 
mere intellectuality. 

18. Bain is wrong in assuming that affection can 
play but a small part in teaching. Human love and 
synjpathy play the greatest part in early training. 
They play the greatest part even in a class in mental 
arithmetic. 

19. We should have a "Science of Education ** 
written by a Platonist. The best works we now have 
are ba^ed on the Materialistic Philosophy. Let us 
see both sides. 

20. We neglect political education in our schools. 
Every boy and girl should be taught the elements of 
politics and economics ; and especially, in these times, 
should the young be inspired with a pure patriotism 
and a religious devotion to the duties of citizenship. 

21. Educational theory and practice should proceed 
from the faith that there is a God at the center of the 

I 

Universe, and a soul at the center of Man. 



CX)URSE OF STUDY FOR THE DISTRICT 

SCHOOL. 



PROP. J. M. LONG. 



In making out a course of study for the district 
school^ as well as for all other grade of schools, there 
are certain fundamental principles which should be 
observed. The first is that in every grade of school, 
the lowest as well as the highest, the course of study 
should present a complete picture or image of the 
world as the mind of Humanity has, through the ages, 
reflected this in the forms of thought. Science, or 
knowledge, viewed as an organic whole, is a reflection 
or image in thought of the external world or universe. 
Now, each grade of school in the matter of its mental 
work and development, should be a complete image 
of this reflected thought of Humanity. This is neces- 
sary in order that the education of the individual shall 
be a miniature repetition of the education of Human- 
ity. In a harmonious and symmetrical education in 
the spirit of Humanity by a kind of metempsychosis, 
lives again in the individual. 

A second fundamental principle is that the mind is 
so constituted that in order to the thorough mastery 
of any branch of knowledge, it must recur again and 
again to the same subject. No gne branch can b« 
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learned once for all in its completeness and finer de- 
tails. It must be recurred to again and again^ but 
each time in a more thorough and systematic manner. 
Hence^ each essential element which goes to make up 
a complete picture of knowledge, should in some phase 
of itself find a place in every grade of school. The 
district school should of course present all these ele- 
ments, yet in their simplest and lowest form, thus ad- 
mitting of a continuous advance from the more simple 
to the more complex phase of each subject. 

We would, in the next place, consider briefly the 
form which knowledge has assumed through the grad- 
ual evolutions of human thought. We find that hu- 
man thought has unfolded into a three-fold order of 
development. When we study the material Cosmos, 
with its phenomena, properties, laws and forces, we 
have one comprehensive branch of knowledge, which 
has been termed Cosmology. When we study Human- 
ity as this appears as a manifestation of mind, super- 
imposed upon the cosmical movement, with i4 intel- 
lectual, social, spiritual, and moral forces, we have 
what may be termed Andrology, or the Science of Man. 
The work of progressive development in the finite 
sphere of being is carried on by means of the lower 
unconscious forces of Nature becoming linked on 
to the higher conscious forces of Humanity. But 
thought can not find repose in the knowledge of finite 
phenomena — ^with the material, visible panorama of 
things. It finds repose only in the all-embracing 
Unity which is, at once, the explanation and harmony 
of the Universe. Thought finds its goal in Absolute 
Being, which constitutes the God of Nature and of 
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Revelation. This phase of thought leading the mind 
up to the study of Being has been termed Ontology , 
the science of being in its essential and ohsolute nature 
in contradistinction to being in its accidental and rela- 
tive phases. Thus the mind in reflecting a complete 
image of the universe rises to the conception of a 
Oomnos — a beautiful and divinely arranged world of 
law and order^ hung in space and journeying through, 
time^ in the midst of which lives and moves a con- 
scious Humanity, while over all rules one supreme 
Intelligence as the central fountain of all law and 
energy. 

In those three grand divisions of knowledge- 
Cosmology, Andrology, and Ontology — ^thought has 
developed into an increasing clearness certain scientific 
ideas called categories, meaning by these the most 
simple and fundamental ideas or classes within which 
the objects of knowledge can be embraced and ar- 
ranged in a system, v In Cosmology we have the 
categories of quantity y force and motion, and organism; 
in Andrology we have the category of Mind as mani- 
fested in its reactions on mind, and also an external 
material nature ; in Ontology we have the category of 
Being which furnishes the common basis on which 
rests the generalizations of all science. Absolvie Be- 
ing is the category of categories, and the last which 
the mind reaches by analysis and abstraction. Each 
of these categories has become the germ out of which 
has sprung the specialized branches of Science. 

Quantity has unfolded into Mathematics, motion 
and force into Dynamics, organism into Biology or 
Organics, mind in its reactions on mind into Sociology 
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or Histories^ and as manifested in its reactions on ex- 
ternal material nature in the form of will, it unfolds 
into what may be termed Praffmaiology, from the 
Greek pragma, meaning a thing done. This depart- 
ment is properly so termed because it covers all the 
actions of mind as mill which assumes a dynamic re- 
lation to material nature, changing its plastic elements 
into forms of vse and bea/aty. This covers the domain 
of Art. The category of Being unfolds into Philoso- 
phy and Theology, according to the point of view 
from which this is apprehended. 

Guided by these categories of knowledge, we are 
enabled to tabulate a philosophic course of study for 
any grade of school* In the district school, as al- 
ready indicated, these categories should unfold into 
their respective sciences only in their simple and ele- 
mentary form. In the higher grades, culminating in 
the college or university, there will be a gradual un- 
foldment into an increasing complexity, thoroughness, 
and fullness. A course of study for the district school, 
based on the foregoing principles, may be presented in 
tabular form. 

It will be seen in the following table that we have 
assigned less mathematics in order to make room for 
natural science studies in harmony with the demands 
of the age. Geography is embraced within the cate- 
gory of Organism for the reason that the earth, in 
contrast to the moon, is a living planet, and hence has 
its functions: 
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TEACHING NATURAL PHILOSOPHY. 



G. DALLAS LIND, M. D. 



[This article was taken from an old number of The Normal Teacher,] 

The following outline prepared by J. L. Myers was 
selected from a number presented by my class at the 
close of a six weeks course in Natural Philosophy. I 
have made no changes except the omission of details. 
This I was obliged to do in order to bring it within 
the scope of an article for The Normal Teacher. 

To those who maintain that nothing can be done in 
so short a time as six weeks in Philosophy, I have 
only to say that the members of this class, although 
they may not have all the definitions in the books at 
their tongues^ end nor be able to explain or describe 
all the minute points of the subject, I am confident 
that they have a clear conception of the leading and 
fundamental principles of the science and have learned 
how to use a book in the investigation of the subject, 
or to sum up, they have laid a good, solid foundation 
and can now without the assistance of a teacher pursue 
the subject to any desirable extent. 

It is not claimed that the outline is above criticism. 
I preferred to give it without change as better repre- 
senting the work of the pupils. 

(395) 



I will state further, that this class prepared the ap- 
paratus and performed above forty experiments illus- 
trating the more important points : 

EZIBTENCIS: 

1^ Force, that which causes changes in the fonn or condition 
of matter. 
1>. Kinds. 
1'. Massic, taken as a mass. 
1^ Gravitation* the tendency of all matter in the uni- 
verse toward all other matter. 
IK Terrestrial, applied to the action of the earth's mass 
upon terrestrial bodies. 
1*. Laws. 
1^ The space described by a falling body in any 
given second, is equal to the product of the 
number of seconds into twice the space des- 
cribed the first second. 
2?, The velocity acquired by a falling body at the 
end of any given second is equal to the pro- 
duct of the number of seconds into twice the 
space described the first second. 
8^. The total space described by a falling body at 
the end of any given second is equal to the 
product of the square of the number of sec- 
onds into the space described the first second. 
2^. Results. 
1^ Weight, the measure of the force by whioh any 
given portion of matter gravitates to the 
center. 
1'. Specific. 
1*. Obtained by multiplying the specific grav< 
ity by the weight of the unit of water or air. 
2*. Unit of comparison. 
1^^ Air, for gases and vapors. 
2^^ Water, for solids and liquids. 
2*. Absolute, the force which the earth's attrac- 
tion exerts upon it and is expended in pres- 
sure against its support. 
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fi'. Equilibriam, a sUte in which liro or inore forces bal« 
ftnce each other. 
1*. Stable, when a body will return to its original posi- 
tion after it has been displaced. 
i2^. Unstable, when a body tends to de|)art farther from 

its original position after it has been displaced. 
8". Neutral, when it remains at reM in any position 
aftier it has been displaced. 
P. Centrifugal force tends to make bodies fly farther from 

their center. 
4^ Centripetal force tends to draw bodies toward the 
center. 
2*. Universal, the attraction between distant bodies. 
1*. Laws. 
1^ The times of yibration Of any t#o pendulums are 

proportional to the square roots of their length. 
2^ The lengths of any two pendulums are proportional 

to the squares of their times of vibration. 
3^ The intensities of gravity at any two places are in- 
versely proportional to the squares Of the times of 
vibration of the same pendulum. 
4?. The length of any two pendulums vibrttting in the 
same time are directly proportional to their incre- 
ments of gravity. 
2*. Muscular, that which is produced by the strength of the 
muscles acting directly through machinery. 
1^ Elements of machinery. 
1*. Lever. 

2*. Wheel and axle. 
3« Pulley. 
4*. Inclined plane. 
5*. Wedge. 
6*. Screw. 
3^. Molecular. 
1^ Cohesion is the force which causes like molecules to unite 
in one mass. 
1^ Estimated by the resistance which its particlies offer to a 

strain tending to rend them. 
2^. Applied. 
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11 Bj a direct thrust. 
2F. By a pull. 
3*. By a bending. 
4*. By a twisting. 
2*. Adhesion, the force which causes the molecules of the 
different kinds of matter to cling together. 
IK Facts relating to the force of adhesion. 
1*. That it exists only between unlike molecules. 
2*. That it yaries with the kind and state of matter. 
2^. Varieties. 
1*. Solids to solids. 
2". Solids to liquids. 
3*. Liquids to solids. 
4'. Solids to gases. 
5'. Gases to solids. 
6*. Liquids to liquids 
7*. Liquids to gases. 
8". Gases to liquids. 
9*. Gases to gases. 
3*. Light 
4*. Heat 
5*. Electricity. 
6^ Magnetism. 
2^. Matter. 
1'. Properties. 
1*. Universal. 
l^ Extension. 
2*. Divisibility. 
3*. Indestructibility. 
41 Inertia. 
51 Impenetrability. 
6*. Porosity. ^ 
7*. Compressibility. 
8^. Expansibility. 
9*. Mobility. 
10*. Weight 
11*. Elasticity. 
1*. Specific. 
1*. Elasticity. 
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2*. Tenacity. 

3^ Hardness. 

4^ Brittleness. 

5*. Ductility. 

6«. MalleabUitj. 
2*. States^ 
2». Solid 
3'. Liqui(< 
4^ GaseoiMfc 



CHEAP APPARATUS 

G. DALLAS LIND, M. D. 
[Taken from an old number of The Normal Teacfier.} 

The time was when books were so scarce and con- 
sequently so dear that only the richest men could af- 
ford to own one. The Bible was kept chained in the 
churches just as a drinking cup is now sometimes kept 
chained to a pump or fountain in public places. Note 
the progress from that day to this. Now, the great 
works of the great authors can be had for a few cents. 
Books that formerly cost many dollars can now be had 
for the price of a few hours labor, and yet authors and 
publishers make money. The secret of it all is that 
there is a great demand for books and reading matter 
generally. The demand has stimulated men to devise 
ways of supplying it. New inventions have of this 
necessity arisen and the supply can keep pace with the 
demand. The large sales compensate for small profits. 

Many of us can remember when a wall map or 
globe or, in fact, any kind of apparatus, except a birch 
rod, was as rare in a district school-house as log 
school-houses are to-day in the older parts of our coun- 
try. We are sorry to say that many school-houses to- 
day have yet little or no apparatus, but great advances 
have been made in the last ten or fifteen years. 

It is well known that great pains and labor weie be- 
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stowed on the first books that were made> Days were 
spent by those who copied lH)oks in ornamenting and 
embellishing the initial letters of chapters. This work 
added to their cost. Many of the books printed in an 
early day were also elegantly bound and ornamented^ 
and^ in fact^ it is only within a quite recent period 
that books have been made in a cheap style to any 
great extent. Now the complete works of Shakes- 
peare can be had for twenty-five cents, and nearly all 
of the master-pieces of the writers of present and past 
ages can be had for ten cents each. No one is excu- 
sable for not possessing at least some standard works. 

The work of cheapening apparatus has begun also. 
The apparatus furnished for many of our high schools 
and colleges costs a small fortune, it is true, but many 
teachers are learning to make their own apparatus and 
the demand for means of illustrating science has so 
increased that manufacturing firms are now putting up 
many pieces of apparatus at a comparatively low price. 
For example, globes can now be had for ten cents, not 
very durable nor very large, but yet answering all the 
purposes of a globe which can be used to illustrate 
the important principles in Greography . Globes which 
will serve the purpose can be obtained even cheaper 
than this, as one firm at least is now making paper 
collar boxes in the form of globes so that you can get 
a globe and ten collars for twenty-five cents. 

Take away the paint and varnish and ornaments 
and some of the simply convenient arrangements of 
apparatus and there will be but little left which can 
not be made by the teacher or student at a very small 
expenditure of time and money. 
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The teacher's ability may be measured by his power 
of illustrating principles by means of apparatus. So 
iar as possible he should make his pupils use the ap- 
paratus^ and if possible make them construct the appa- 
ratus. In some of our progressive normal schools the 
plan of encouraging pupils to construct their own ap- 
paratus now prevails* 

Some of these schools now have a special department 
for this purpose, a manufacturing laboratory, where, 
under a competent instructor, pupils can manu&cture, 
not only the more simple forms of apparatus, but such 
apparatus as magnets, electrical machines, air pumps, 
compound and solar microscopes, telescopes and spec- 
troscopes. Of course it is necessary to buy lenses and 
glass plates or mirrors which form parts of some of 
these pieces of apparatus, but they are put together and 
the greater part constructed entirely in the laboratory 
and the work is done by the students themselves. Thus 
for a few dollars, pieces of apparatus can be construct- 
ed which if bought would cost many times as much. 
The additional point is gained, that when a teacher 
who constructs such apparatus, knowing how it is 
made, can repair it when it gets out of order. There 
are many teachers who own air pumps but can not use 
them simply because having become out of order they 
did not know how to repair them. It should be a 
part of their education to learn how such machines are 
constructed as well as to know how to use them. 

It has been said that a man who can not bore a hole 
with a saw or saw off a board with an augur should 
not study Chemistry. This is placing it in rather a 
strong light, but there is much truth ip it. The teacher 
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of any branch needs this ingenuity, or, in other words, 
the power of adapting himself to circumstances. If 
a teacher can not prevail on school boards to provide 
appropriate apparatus he should be ingenious enough 
to construct something that will answer the ends. 

Why should so much money be expended for appa- 
ratus elegantly finished and which only a few are able 
to purchase, when the same money might be spent in 
multiplying the same apparatus and thus bringing it 
within the reach of all. 

Not only should teachers who expect to teach the 
Natural Sciences regularly in their schools be provided 
with means of illustration but all teachers need in con- 
nection with a knowledge of these branches means of 
illustrating them that they may be able to interest and 
instruct children in some of the more important gen- 
eral principles of these sciences. Such exercises are 
of vast importance in securing punctual attendance at 
school and in waking up minds otherwise dormant. 
We can not estimate the influence which such instruc- 
tion will have on the future generation. The writer 
has a natural love for the branches of Natural Science 
and he can trace the origin of it to the fact that in his 
early youth certain books were thrown in his way, 
which attempted to simplify and illustrate the great 
principles of science. He also can trace a certain part 
to casual instruction given by some of his early teachers. 
We may without hesitation predict that the next genera- 
tion will possess a much greater love for those sciences 
which treat of the common things around us and which 
lie at the foundation of our earthly wants and conse- 
quently the maip causes of our earthly happiness. 



THE IMPORTANCE OF SCIENCE IN OUR 

PUBLIC SCHOOLS. 

J. E. BAKEB» M. D. 

I wish to say a few words on die subject of elec- 
tricity^ by means of which so many practical and beau- 
tiful experiments can be performed and so much in- 
terest and wonder elicited from both older and younger 
pupils. 

For twenty-five cents a person can be provided with 
a horse-shoe magnet. Magnetise two darning-needles 
by drawing them from end to end along one of the 
ends of the magnet. Then suspend one of the needles 
with a silk thread ; take the other in your hand and 
bTing the eye-end of it near the eye-end of the sus- 
pended needle and it retreats. Bring the points near 
each other and one suspended retreats also. Now 
bring the dissimilar ends near each other and they at- 
tract each other. In the first instance we have repul- 
sion^ and in the second attraction. The experiment 
can be varied by balancing one of the needles on your 
thumb nail^ then proceeding as before. Much can be 
said by the teacher or pupil with the magnet and this 
impressive experiment^ concerning magnetic poles^ 
magnetic attraction and repulsion^ magnetization, in- 
duction, kinds of magnets, etc., etc. 
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You can illustrate Statical or Frictional electricity 
with a great variety of experiments. A glass tube 
rubbed with a silk handkerchief^ ar a stick or rod of 
sealing wax rubbed with flannel^ or a gutta-percha 
comb passed through the hair briskly — each of these 
when rubbed or excited as stated will attract bits of 
paper^ a suspended pith ball, or a yard stick suspended 
by a silk thread. The suspended pith ball will be im- 
mediately repelled after it is attracted, showing the 
attractive and repellent nature of Frictional electricity. 
A multitude of interesting ftcts and beautiful ideas 
caa be shown bythese experiments. A notion seems 
to prevail that in order to perform experiments in 
electricity very expensive apparatus is needed, but the 
ingenious teacher or the pupils under his guidance can 
construct almost all of tiie necessary apparatus. A 
teacher who is a success in iihe school-room certainly 
has enough oontaivanoe to make some apparatus to 
illustrate a few commouHsense principles of every day 
life. 

By referring to some work upon Natural Philoso- 
phy my teacher can make, with a few cents, a simple 
galvanic battery illustrating Dynamical or Chemical 
Electricity. With this single cell battery a spark can 
be obtained, a magnetised needle deflected, induction 
shown, etc., etc. 

It appears that there can be no question as to the 
utility of the study of the Natural Sciences, at least 
elementary Philosophy and Chemistry. The objec- 
tions in a great measure are from those ignorant of the 
sciences; especially their practical application. It is 
eerfaunly patent to every mi«d upon the slightest 
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flection that a practical knowledge of the common 
phenomena that stare us in the face every day is just 
as necessary to make usefiil and practical business men 
as to know the dry technicalities of Grammar as usu- 
ally taught. Which is the most important to have^ a 
practical knowledge of the common pump, or to know 
why we use 300 in extracting the cube root ? Which 
is explained the most frequently ? Is there no advan- 
tage in knowing something about latent heat, the steam 
engine, lightning-rods, and the telegraph ? The gas 
of coal mines, and the gas forming what is termed 
damps in wells, which is so destructive to human life, 
can, with a few cents, be made even by pupils, and 
their properties noted. Don't these facts come under 
the domain and practical operations of human exisir- 
ence ? The study of these subjects affords excellent 
opportunities for discipline and culture. I don't un- 
dervalue the study of mathematics in the least because 
I have witnessed the beautiful effects of mental disci- 
pline from rigid mathematical drill. But I do claim 
that a knowledge of those practical facts over which 
we stumble every day is just as necessary to the at- 
tainment of business power. 

Scientific experiments constitute one of the best 
means of exciting an interest and arousing a curiosity 
among pupils either by a regular class or an occasional 
experiment. They also afford advantages of securing 
culture and refinement besides the illustrations of sci- 
entific principles. Throw the responsibility of making 
apparatus and the explanation of experiments upon 
the pupils and they will be as busy as bees in hunting 
up materials for apparatus and in investigating th? 
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text-books for facts. Their minds will be so wholly 
taken up, so absorbed with the beautiful and brilliant 
experiments and their own explanations that they will 
not have the least possible time to loiter around in 
idleness and listen to the street-comer vulgarity and 
profanity. It seems evident beyond all cavil that if 
the minds of children could be diverted in a pure and 
healthful channel from the rough and unrefined vaga- 
bondism so prevalent everywhere, it ought to be done 
by all means, and would certainly be a great blessing 
to rising humanity. 



ALGEBRA AND GEOMETRY. 

BY PROF. R. H. HOLBROOK. 

Vice-President of the National Normal University, Lebanon, Ohio, and 
editor of tiie Naiionctl Normal Exponent 

So much information is given by our teaching and 
so little ea^formation ! It is perpetual ingoing, while 
outcoming is the exception. What a pupil knows is 
unimportant. What he can tell, of his knowledge, is 
essential. In many Algebra, as well as Arithmetic 
classes, the simple solution of the successive examples, 
as a mere process of imitation, is the outside limit of 
the instruction. 

I look upon Algebra as pre-eminently a Rhetorical 
study. It is here that thought is put in exact phrase- 
ology. It is here that the argument upon a proposi- 
tion is exactly stated, vigorously evolved, and undis- 
putably conducted. It is here that language is precise, 
logic is clearly defined, and the processes of thought 
are practically '^materialized." And although so 
many examples may not be solved, it is of the first 
importance that the teacher give his pupils power to 
thiuk thinking, to discover in themselves a new con- 
sciousness of mental processes. He should train them 
to expose to their own view and to his inspection 
written evidence of the workings of their own minds. 
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It was a grand conclasion Des Cartes reacbed : " I 
think^ therefore I am.'' It was the foundation of 
faith. Slightly modified it becomes the very founda- 
tion of all certain knowledge : ^^ I know how I think, 
therefore I think right.'' 

This will be partially aeoured by haying the pupils 
write out their examples m a strictly logical form. The 
following outline will be found useful for this purpose : 

1^. Statement =r Conditions. 

1'. Granted. 2*. Required. 
2^ Operation. 

1'. Synthesis = Forming the equation. 

2*. Analysis = Solving the equation. 

3'. Proof = Verifying the equation. 
3^ Conclusion. 

1'. Granted. 2?. Obtained. 

I will present for illustration the following outline 
of the solution of Ex. 7, p. 95, Schuyler's Algebra: 

1^. Statement = Conditions. 
1*. Granted. 

1*. (1) A left town at the rate of 4 miles an hour. 

2". (2) B left 12 hours lat^ at 10 miles an hour. 
2*. Bequired. 

1*. (3) Number of hours till B overtook A. 
2\ Operation. 
1'. Synthesis 3= Forming the equation. 

]!*. (4) x=hoursB traveled. by (2). 

2». (5) X + 12 = hours A traveled. by (1) and (2). 

3». (6) 10a; = miles B traveled. by (2). 

4». (7) 4 (a: + 12) = miles A traveled, by (1). 

6». (8) 10a: = 4 (3; 4- 12). by (2) and (3). 

2*. Analysis = Solving the equation. 

1». Clearing (8) of parenthesis, (9) 10a: = 4a; + 48, byPost S. 

2». Transposing, (10) lOx— 4a:=:48, by Art. 129. 

3». Reducing, (11) 6x=48, by Art. 132. 

4». Div. by Co-eff., (12) a; = 8, by Art 136, 
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3*. Proof = Verification of equation. 

1». Sub. in (9) = (13) 10.8 = 4.8 + 48. 

2». Reducing. (14) 80 = 80, by Ax. 9. 
3^. Conclusion. 
1*. Granted. 

1'. A left town at 4 miles an hour. 

2". B left 12 hours later at 10 miles an hour. 
2?. Obtained. 

1'. The number of hours till B overtook A is 8. 

Such forms are easily acquired, and, though at first 
they may apparently retard progress somewhat, it will 
be invariably found that, at the last, the advance will 
be much more speedy and the whole work more 
thoroughly done. 

One or two examples of each lesson prepared in this 
way, should be brought in, sometimes on paper, usually 
on the slates at each lesson. The whole work can be 
quickly examined, graded, and records of the grade 
taken. These exercises may be " study ,^' " recitation/' 
" review,'' or " examination.'' 

I submit it to the judgment of teachers, if prepar- 
ing examples and exercises in such orderly form, 
would not serve to improve the slovenly, scrawling 
work that is more the rule than the exception in our 
schools? 

What has been said of Algebra as a Rhetorical 
study is just as true of Greometry. Pupils, in begin- 
ning this subject, are frequently in great bewilder- 
ment, owing to their failure to appreciate the new 
technicalities and the logical limitations which the 
exact demands of the study place upon their reason- 
ing. Although definitions, postulates and axioms may 
be faithfully recited, although the demonstrations of 
the theorems may be conscientiously parroted off/ 
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yet, the beautiful, clean, clear-cut connections and re- 
lations are utterly incomprehensible, and the pupil is 
as likely to consider the demonstrandum tha hypothe- 
sis, and to know as little about where he is to conclude 
as about where he is to begin. 

I have found it to be a certain cure or prevention 
of this to present to the class and have them copy the 
following 

Outline of the Denumstradon of a Theorem, 

V, Statement. 
1*. General ■= The theorem. 
1'. Hypothesis = Things granted. 
2^. Demonstrandum = Things to be proved. 
2*. Special = Diagram drawn and explained. 
1'. Hypothesis = Lines, etc., granted. 
2^. Demonstrandum = Things to be proved. 
2\ Proof. 
1'. Construction = Explanation of lines added to aid in the 

proot. 
2*. Argument. 
1*. First Step = State and give authority. 
2*. Second Step = State and give authority. 
3*. Third Step = State and give authority, so on to 
4'. Last Step, which should always be preceded by " There- 
fore,'' or its sign, and followed by the symboU 
« Q. E. D." 
3'. Conclusion. 
1'. Special. 

1^ Hypothesis. 2". Demonstrandum. 
1*. General. 
1'. Hypothesis. 2*. Demonstrandum. 

At the same recitation, and immediately following 
this, I have them turn to a theorem, and by questions 
enable them to direct me in placing upon the board )ei 
complete outline of the theorem, just as I expect them 



to do in preparing the lesson. A sufficient model 
of this will be found in the following : 

OuSine <^ DemomBbroiwii tf Prop, /X, Loomsf Geometry ^ p. S4* 

W Statement 

1*. General. 

1'. Hypothesis: — If from a point within a triangle two 

straight lines are drawn to the extremities of either 

side; 

2*. Demonstrandum : — Their sum will be less than the sum 

of the other two sides of the triangle. 

2>. Special. 

1*. Hypothesis : — Let two straight lines 6D, CD be drawn 

from D, a point within the triangle ABC; (the 

drawing should always appear here.) 

2F. Demonstrandum : — Then will the sum of fiD and DC 

be less than the sum of BA and AC, the other two 

sides of the triangle. 
2». Proof. 

1*. Construction : — ^Produce BD until it meets the side AC 

atE. 
2P. Ai^^ment 
1». First Step, CD < CE + ED, by Prop. 8. 
2». Second Step, CD + BD < CE + EB, by Ax. 4' 
3». Third Step, BE < BA -f- AE, by Prop. 8. 
4». Fourth Step, BE + EC < BA + AC, by Ax. 4. 
.•.6». La8tStep,CD + BD<BA + AC,byA. Q. E. D. 

I*. Conclusion. 
1*. Special. 
1'. Hypothesis :— Let two straight lines, BD, CD, be drawn 
from D, a point within the triangle ABC, to the ex- 
tremities of the side BC ; 
2^. Demonstrandum : — ^Then will the sum of BD and DC be 
less than the sum of BA, AC, the other two side of 
the triangle. 
2P. €^eral. 

1*. Hypothesis : — If, from a point within a triangle, two 
straight lines are drawn to the extremities of either 
side; 
2P. Demonstrandum: — ^Their sum will be less than the sum 
of the other two sides. 
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The preparation of a few such exercises seems to 
enable the particulars of a demonstration to adhere to 
the mindy as merely reading it over or committing it 
to memory does not. The rigid separation of the ar- 
gument into steps with the faithful citation of author- 
ity^ not by reference^ as above^ but by full quotation, 
clears away the fog thoroughly. 

The teacher should usually reletter the diagram, but 
require the whole class to use the same lettering, so as 
to expedite the examinations of the papers. 

The most thorough review of any given part will 
be accomplished by outlining it. Pupils will thus get 
the juice of Geometry in being led to discover that it 
is a beautiful evolution which needs only to be under- 
stood to be appreciated. 

There are many other devices which the ingenious 
teacher will originate to give his pupils opportunity 
to subject their knowledge to the test of written ex- 
pression. These exercises should make a splendid 
history of the progress of the class and the methods 
of the teacher. 



NORMAL METHODS OF TEACHING THE 

HIGHER BRANCHES. 

ANNIE M. SHERRILL. 

We can not, in this connection, give detailed direc- 
tions for teaching all the branches treated of in this 
book, but will attempt some hints and suggestions on 
several of the Sciences which we trust may lead to- 
ward basing your methods on rational, natural, true 
theories of teaching. 

The field of Natural Science may be made moBt en- 
gaging to the young. What a new world and new 
order of things it opens to the view ! But in many 
schools these subjects are presented in such a way that 
they fail to make any appeal. The dissertations and 
lectures on Science are very fine, probably, but fall 
short of enticing or interesting more than a few. 
We have in mind now a visit paid at no very remote 
day to one of the leading colleges of Indiana. A 
learned savant was discoursing on Science in his class. 
Himself and four or five members of the class seemed 
greatly interested — so much so as to have forgotten 
the thirty or forty around the room who were amusing 
themselves in various ways, very foreign to the sub- 
ject. A class must be wrought up to the point of en- 
thusiasm if any thing is to be accomplished. Some 

im) 
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of the expedients used by Normal teachers^ for this 
purpose^ and for the purpose of giving a practical 
understanding, and thorough grasp of subjects, are as 
follows : 

1. Outlines made by pupils. 

2. Investigations and reports made by pupils on 
special topics. 

3. Experiments and lectures given by pupils before 
the class and invited visitors. 

4. Geological cabinets collected by pupils. 

5. Botanical collections made by pupils. 

There is no way in which pupils can get a connected, 
comprehensive, and understanding view of a subject 
BO well as by making a logical outline of it, in which 
everything is classified and arranged with reference to 
its relations to the different parts, and to the entire 
subject. Let each recitation be such a discussion of 
any given theme or subject as will evolve an outline. 
Let the teacher, standing before the blackboard, chalk 
in hand, place upon the board, step by step, the out- 
line thus drawn from the class in response to his hints 
and suggestions. Pupils in a very little time " get the 
run '' of outUning. And just here let me say, lessons 
should be assigned by topics or subjects, and not by 
pages, and pupils should be encouraged and induced 
to look further in their investigation than the text- 
book in use. Every teacher of higher branches should 
have some sort of reference library of his own, and 
before he will fail or come short of his ideal in teach- 
ing, he will place this in reach of his pupils — he will 
refer them to where they can find more information 09 
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the subject in hand. In this way they are encouraged 
to find out every thing they can on any given subject^ 
and to arrange this information in the form of a logi-* 
cal outline. These outlines^ being brought to the 
class^ form the basis of the recitation. For instance, 
the branch being taught is Natural Philosophy, and 
the topic or subject assigned is Gravitation. Every 
one is expected to prepare an outline of this subject 
to the best of his ability, arranging all his points of 
information logically, numbering and writing all the 
points in place, with reference to their relation to the 
leading head, Gravitation, and to the still more general 
head. Force, as well as to the various subdivisions of 
the lesson. At the outset of the recitation one or two 
pupils are called upon to place their outlines of Grav- 
itation on the board, while at the same time the teacher 
calls on some one to tell all he can about Gravitation, 
using his paper as a guide. He will probably not pro-« 
ceed far without fiiUing into some error of omission 
or commission ; he iails to get at the bottom of a mat- 
ter, or becomes somewhat mixed. Perhaps some hands 
will come up, otherwise the teacher will state that the 
speaker has, in a measure, failed, and call on some one 
else to take up the discussion. If the second fails to 
bring up what is lacking, he will call on a third, and in 
this way bring out from the class a corrected and cor- 
rect outline, which the teacher places upon the board 
step by step as it is thus evolved, and the class at the 
same time remodsl theirs upon the one the teacher 
places on the board. This elasa outline of Gravita- 
tion is then to be copied into the general outline which, 
at the close of the term, or two terms, which you may 
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devote to the subject, will form for each pupil ssx 
epitome of all that has been learned. The subject has 
been mastered, and not merely a heterogeneous mass 
of &cts been committed to memory. Use various de- 
vices for giving each one something to do as often as 
possible. The plan of calling on some to place out- 
lines -on the board is an incentive to have material 
ready and in good shape for presentation, and these 
should be examined and criticised during recitation by 
the class, if there is time. Topics should also be as- 
signed to members of the class for special investiga- 
tion and report. The report may be either written or 
oral, but should always be brought up in the class, and 
comments or criticisms be called for from the class. 
Every recitation and exercise should be the occasion 
of drill in neatness, orderly arrangement, the use of 
correct language and correct spelling. Nothing pre- 
pared in a slovenly manner should be allowed to pass 
without notice, and the class, under the teacher's man- 
agement, should be the critic. Thus they all get the 
benefit of the criticism. 

And now let me dwell for a moment on the matter 
of allowing your class to do the reciting; thus they 
will be led to think, and the knowledge that they are 
expected to do something will lead to preparation. 
And always be sure that what they are expected to 
do is something they can do. This will never fail 
of arousing interest. But if you are one of the 
teachers who depend upon the questions in the book, 
and answer the most of them yourself, or depend 
on penalties to bring up answers, depend on it you 
are a failure as a teacher of Science or anything else. 
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The third point mentioned as one of the expedients 
used by Normal teachers for creating sn interest in 
Science, is experiments and lectures given by pupils 
before the class and invited visitors. '^ In the major- 
ity of schools, perhaps, when experiments are per- 
formed to illustrate the subject matter, the work is 
done by the teacher, while the pupils look on and ad- 
mire. Expensive apparatus is furnished and it is kept 
sacredly out of the way of the student, only to be 
touched by the professor. But the writer is happy to 
state that he knows of a few schools where the reverse 
is the case, and where the pupils perform the experi- 
ments and manufacture much of the apparatus at a 
trifling cost." — From Preface of Easy Experiments in 
Chem. and Nat. Philosophy. 

It is the custom of our Normal teachers to devote 
one day of each week to these experiments in teach- 
ing Chemistry or Natural Philosophy. A week before 
the appointed day certain experiments are assigned to 
certain members of the class, and references given to 
book or books, giving description and directions for 
performing. The same experiments should be given 
to two or more at the same time, that they may assist 
each other in making apparatus, collecting materials, 
etc.; one, however, may act as chairman or spokesman 
of the committee in making all necessary explanations. 

These explanations will consist of explaining the 
principle involved, and the manner in which the pres- 
ent experiment proves the principle to be true. Af- 
terward the class is questioned on the experiment and 
explanations, to test their understanding of it, and to 
fix the whole matter in mind. A little practice in the 
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management of these experiments will give ease 
and readinesS; and a fondness for^ and insight into^ 
the Sciences which no mere looker-on can acquire. 
The teacher will find it necessary to give some per* 
sonal oversight and directions, and as a very useful 
hand-book in managing this department we recom- 
mend our little book, Easy Eocperiments in ChenUdri) 
and Natural Philosophy y price, 40 cents, containing a 
great deal of useful information, hints and suggestions 
on various scientific matters, besides complete directions 
for performing 195 experiments in Chemistry and 104 
in Natural Philosophy. 

We now come to consider the forming of Geological 
Cabinets and making Botanical Collections, upon which, 
in connection with the outlining, the practical value 
of these studies depends. Let us first consider the 
Geological Cabinets. It seems a great reflection on 
the teaching of Science that so very few of those who 
have studied Geology in our schools, can tell the com- 
position of a stone of their own neighborhood, or tell 
what periods are indicated in the formations ex- 
posed about them. To practically acquaint pupils 
with the geologic formations immediately about them, 
in their own neighborhoods, is to give them a practi- 
cal clue to much more. Says Prof. R, H. Holbrook, 
in his book, " The New Method," to which we refer 
the teacher for more specific directions for teaching 
these subjects, " The first and last consideration in the 
Geology class is the minerals and fossils actually col- 
lected by the pupils. To manage this properly, time 
must be taken; the book must be delayed; indeed, 
portion^ of the book will have to be entirely omitted. 
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All this is a great bugbear to the quiet^ orderly^ easy- 
goings dignified teacher, who scrupulously devotes the 
stipulated six hours and no more, who, when he locks 
the school-house door at night, locks school out of his 
mind until he opens up the next morning. 

'^ To teach Greology the teacher must go into the fields 
with his pupils; he must examine carefully quantities 
of 'truck'; he must direct the labeling and mount- 
ing of the specimens; he must examine and record 
the work of each individual pupil, and give them suit- 
able credit therefor; he must encourage the feeblest 
attempts of lagging pupils.'' 

Botany, where it is desired to teach it upon the 
Normal plan, that of research and handling of the 
plant on the part of the pupils themselves, should be 
taken up in the autumn term of school, so that the 
simpler and more perfect specimens of flowers can be 
found, and so that the fields and lanes can be traversed 
with immunity from the mud and dampness of our 
early spring. 

All Normal methods are based on the belief that 
the best way to acquaint pupils with the facts, things, 
and laws of arrangement, etc., of nature, is to allow 
them to handle and see for themselves. Do not teach 
anything in the abstract, but teach every rule and 
truth as applied to something in hand. 

You can be a very good teacher of Botany if you 
have a fondness for the study ; if you have mastered 
it su£5ciently to make a good outline of it ; if you have 
enough experience to lead a class in the analysis of the 
simpler flowers of your neighborhood ; if you can 
realise the importance of having each pupil record in 
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a book prepared for that purpose^ the correct analysis 
of each flower analyzed by him, and of pressing, dry- 
ing, and mounting on the herbarium sheets a good 
specimen of the plant and flower, and of recording on 
one leaf of the herbarium sheet, according to certain 
forms printed thereon, everything knowable about the 
plant. In a short time pupils can trace flowers through 
to their common names, having been guided a few 
times in the use of the key by the teacher, and by re- 
cording their work for further reference. Botany be- 
comes a real^ an actual matter with them — a matter 
of value. 
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Our book entitled A brief outline OF THE 
BOOKS I HAVE BEAD. Immediately upon public- 
ation it was adopted, at si^ht, by scores of 
Literature teachers, who say it fills a niche hitherto 
unoccupied, and is a much needed device. 

We trust that the idea will appeal to you at a 
glance, whether as a layman for personal use, 
as a teacher desiring something for your class, or 
as a student wishing to keep a record of the books 
read in connection with his work. Everybody 
who reads intelligently knows the desirability of 
having a record in concise form and containing all 
the important points about a book, for handy 
reference at all times. r 

If you are a teacher you will recognize its utility 
for each of your Literature pupils. The very fact 
of noting down the names of the characters, prin- 
cipal events and quotations, helps to impress them 
on the memorv of the student, and renders them 
easy to recall. Furthermore, it will effect another 
result very much to be desired — that of causing 
books to be read with care and thoroughness. 
Besides, as a great time-saver in his studies the 
student will welcome it, if for no other reason. 
If you have a Literature class we shall be pleased, 
if you desire, it, to jsend you a copy for examin- 
ation with a view to adoption and are confident 
that you will find it all and more than we claim. 

Tea(iher8 who Tiam tested this deviee, along with HOW TO 
STUDY LITEBATUBE, as doss books, assure w that their pupils 
ben^tfrom eight to twelve added points in examinations^ 
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HINDS, NOBLE & ELDREDGE, PubUsIien di 

^ How To Study Literature, 75 cents 
Smyth's American Liiterature, 90 cents 
Trimble's Handbook Eng*. and Amer. Literature, |1.30 

3 J 'SJ-35 Vest JStli Street ^ New York CHy 



A Brief Outline Of The 
BOOKS I HAVE READ 
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This device makes possible the keepings of a 
systetnaticy uniform ^ concise anti complete record of 
the books one reads. It will be eirinently service- 
able to every book lover "tcr recalling^ impressions 
of books read; and it wili be peculiarly practicable 
for teachers — to place in tli3 hands of students for 
recording- and preserving^ unpretentious analyses 
of books read in class and in g-eneral reading*. Its 
many advantages are in brief as follows:* 

It is logical 

It is p£:iagogica] 

It is simpkt concise and compfele 

It encourages systematic EaUts 

It economises labor 

It encourages neatness 

It encourages self-activityt setf-dinectfoa 

It enables teachers to keep track of home woci: 

It develops thought^ attention, discriminatica 

It provides permanent data 

If will prove a boon to the directors of reading 

clubs^ and to every member thereof! 
It assists the memory 
It will develop the critical faculties 
It renders possible a desirable uniformity througfi- 

out the school 
It is inexpensive* 

It contains separate departments for Fiction^ 
Narrative^ the Drama, for the Essay, and for Lyric 
Poetry; and the sub-divisions are so simple and 
obvious that the readings club director, or the 
teacher can tell at a g-lance whether the reading* 
has been done attentively, intelligently and 
thoroughly. 

HINDS, NOBLE & ELDREDGE, Pub&shers of 

How To Study Literature, 75 cents 

Smyth's American Literature, 90 cents 

Trimble*8 Handbook Eng'. and Amer* Literature, flJO 

31-33-35 ^cft )5th Sttcet New York Qty 



Mastering a Classic 

Having ^cad a book, are you preparea to decwfe 
that you have made it really your own? Can yot 
discuss it or write about it in a thoroughly intelli 
gent and comprehensive way. as if you ^va i really 
sized it up completely ? 

There are many text-buoks ou literature; But so 
far no T?ork has appeared which provides sytematic 
instruction in the study of literature itself, applicable 
to every classic, let us say, or to any classic. 

Such a book we published last year. It is entitled 
How to Sfudy Literature, It is a guide to the study of 
jiterary productions. Taking up Narrative Poetry 
first, an outline is given, in the form of questions, 
which will lead the student to comprehend the sub- 
ject matter, to analy«e the structure, to study the 
Aaracters, the descriptions, the style and the metre — 
of such a work for example as Tennyson's ''Princess'* 
or Coleridge's ••Ancient Mariner.^' Next follows 
Lyr*: Poetry, with questions for the study of the thought, 
th; ^ood, the style, the metre ; and suggestions 
for comparative study and collateral reading In a 
similar way the drama, the essay, the oration and the 
novel are taken up, and questions given which will lead 
to a full comprehension of the work studied. 

The author is a successful teacher in one of the 
great normal schools. The book grew up in the class 
room, and so is practical in every detail, not only 
adapted for class use in schools, but also the very thing 
for Hterary societies^ reading circles^ and fireside study. 

The list of terms it contains to designate any 
literary quality or characteristic one may wish to 
describe, is alone worth having. 

Teachers who have tested this booh as a class-boohf in con* 
neetion with our new device for recording one*s reading 
(books I HAVE READ, 2$ cents postpaid) assure us thai 
their pupils benefit to the extent of eight to twelve addeA 
iioints in examinations. 



Bow To Study Literattfru 

Price 7S cents, postpaid ' 

bS, NOBLE & ELDREDGE; PtibUsIiefft 
^esi IStii Stttct^ New Yor> 



Pagers 

Theory and Practice of Teaching 



ThQ pcmnlarity of Page's book is perennial. It is^ 
so to speaK, a staple wiUi educators — as flour is, or 
sugar IS, with a grocer. For more than a generation 
it has been a standard in normal schools, training 
schools, and reading circles. Superintendents who 
themselves studied it twenty years ago when they were 
just beginning to teach, now prescribe it at regular 
intervals for the professional study of young teachers 
whom they are now training/ 

More copies of Page's theory and practice 
have been sold than of any other work on teach, 
ing. In States which have a State reading 
circle it is always one of the first works officially 
adopted, and then gets re-adopted eveiy-so-many 
years. Its chapters cover : 

The Spirit of the Teacher 

Responsibility of the Teacher 

Habits of the Teacher 

Literary QualifiGations of the Teacher 

Right Views of Education 

Right Modes of Teaching 

Conducting Recitations 

Exciting an Interest in Study 

School Government 

School Amusements 

Teachers Relations to Parents of PupQs 

Teacher's Care of His Health 

Teacher's Relation to His Profession 

Miscellaneous Suggestions 

The Rewards of the Teacher 

To impart to the book still greater value for 
teachers who have to take grade examinations 
we have added numerous questions and answers 

ON theory and practice of TEACHINa 

A teacher is sure to be well-equipped who possess- 
es Page's book, if in addition he (or she) also possesses 
Seeley's a new school management, which many 
teachers tell us is the only rival that, possibly, excels 
Page's theory and practice. 

HSSTDS, NOBLE & ELDREDGE, Pt^dishefs of 

Page's Theory and Practice (with Quest, and Ans.)» $z.oo 

Seeley's A New School Management, $x.a5 

Qordy's Hew Psychology (for teachers), $x.as 

3)-33^ West $5th Street New York Gtty 



loteriliicif TraosUtfoQS. Classic Series. Cloth. 2o<ro^ 
limes. SS«50 per volume. 
Oesar^s Gallic War. Five Books. 

Same, Book I, Completely Pancd. S$t h^Um^ 
Cicero's Orations. Enlarged Edition, 

Same, Oration I , Completely Parsed. St* b*Uw, 
Same, Oration II, Completely Parted. Ste beUwk 

Cicero on Old Age and Friendship. 

Cornelius Nepos. 

Horace, complete, 

Liyy. Books XXI and XXII. 

Ovid's Metamorphoses, complete. 

Sallusfs Catiline, and Jugurthine War. 

Virgil*s iGneid. First Six Books, Revised. 

Vixgirs iGneid. Complete, the Twelve Books. 

Aneid, Book I, Completely Parsed, Scanned. Stt betow^ 
Viigil's Eclogues, GtOTgicaaMd£ast6Booksj£neidL 
Xenophon's Anabasis. 
Xenophon's Memorabilia. 
Homer's Iliad, First Six Books, l^evisid. 
Demosthenes On The Crown. 
New Testament, Without N'otes/oam^l^ittd.hAcnfi, 
Cioaa/k^dj P^tfied Caesar* Book U Each page bears 
tnterknear translation, literal .translation, parsing* 
grammatical references. The long vowels are indicated 
throughout, both in the Latin text part, and in the 
parsing. A Hat a glance without turning a leaf. An 
ideal aid, compact, complete, unique. %\J5Xi* 
Comj^IelsiySeanncd-PafscdVcfgfrsAenddK*!. Iden» 
tical in plan, scope, and arrangement with the Parsed 
Oesar, while being scanned as well 9S parsed, $l«50l 
Completely Parsed Qctto, L The First Oration against 
Catiline. Same plan and scope as Parsed Ccesar, $J«50l 
Completely Pkrsed Oeerp, IL The Second Oration against 

Catiline. Same plan as above. $1«50» 
Completely Parsed Xenophon's AnaKyL $1«5Q» In prep., 
New Testament with Notes* and Lexicon* Interlinear 
Greek'Eng.y tvith JCing James Version in the margins^ 
New edition with finefy discriminating presentation 
of the Synonyms of the Greek Testament. Cloth. (4 ( 
half leather. $5 ; Divinity Circuity f6. 
Old Testament^ V6L !• Genesis and £xodus. Interlinear 
HebreW'Eng,. with Notes ; King James Version anS 
itevised Version in margins ; and with Hebrew 
alphabet and Tables of the Hebrew verb. Cloth, t4t 
half leather, $$ ; Divinity Circuit, $6.00. * 

Hliids & NoUe'i Hebrew Grammar. $1.0Q» 



Handy LHetal Transktioot. Cloth, fockii, 50 elk per voi- 

^ To on* who i* rtading iht ClauieSy a literai 
translation is a convtnieni and ItgiiintaU hslp : 
every well it^ormed ^trson will read the Classics 
either in the original or in a translation, 
£ighty-iiine volumes, viz. : {Interlinears other page). 

Cesar's Gallic War. The Seven Boohs, < For Booh I trans- 
lated and completely parsed, sec other iMurc.) 

Caesar's Civil War. 

Catullus. 

Cicero's Brutus. 

Cicero's Defense of Rosdns. 

Cicero De Officiis. 

Cicero On Old Age and Friendship, 

Cicero On Oratory. 

Cicero On The Nature of The Gods. 

Cicero's Orations. Four vs. Catiline^ Sind ethers, (For 
Orations I, II, translated and parsed^ see other page.) 

Cicero's Select Letters. 

Cicero's Tusculan Disputations. 

Cornelius Nepos, complete^ 

Eutropius. 

Horace, complete, 

iuvenal's Satires, complete* 
.ivy, Books I and II. 
Livy, Books XXI and XXIL 
Lucretius, in preparation, 
Martial's Epigrams {papet^, 
Ovid's Metamorphoses, complete iu twe velume$, 
Phaedrus' Fables. 
Plautus' Captivi, and Mostellaria. 
Plautus* Pseudolus, and Miles Gloriosus. 
Plautus' Trinummus, and Menaechmi. 
Pliny's Select Letters, complete in two volumetm 
Quintilian, Books X and Xll. 
Roman Life in Latin Prose and Verse. 
Sallust's Catiline, and the Jugurthine War* 
Seneca on Benefits. 

Tacitus' Annals, the First Six Boohs. 
Tacitus* Germany and Agricola, 
Tacitus' On Oratory. 
Terence: Andria, Adelphi and Phormiow 
Terence: Heautontimorumenos. 
VirgU's iEneid, the First Six Boohs. (For Book /translated 

AM^completely scanned Sind parsed, see other page.) 
Virp:il's Eclogues and Georgics. 
Vin Romae. 

iEschines Against Ctesiphon. 
Aschylus' I^ometheus Bound ; Seven vs. Thebei^ 
^schylus' Agamemnon. 
Aristophanes' Clouds. 
Aristophanes' Birds, and Frogs. 
Demosthenes' On The Crown. 
Demosthenes' Olynthiacs and Philippica. 
Euripides' Alcestis, and Electra. 
Euripides' Bacchantes, and Hercules Farenib 
Euripides' Hecuba and Andromache, 
Euripides* Iphigenia In Aulis, In Taurilb 
Euripides* Medea. 
Herodotus, Books VI and VII. 
Herodr*4js, Book VIIL 



Ramer's tl'ad, ike Firsf Six Socks, 
Homer's Odysaeiy, tA» J>'itsi Twelve Bp^H, 
Isocrafes' Panegyric, in prtpattttion, 
Lucian^s Select Diatoj^es, two volume*, 
Lysias' Orations. 'J he 6nlv TranslatioH 
Plato's Apology, Crito, and Phaedo. 
Plato's Gorgias. 
Plato's Lacnes {^prr). 
Plato's ProUgoraa, aad Euttiyphfoa. 
Plato's Republic 

Sophocles' CEdipus Tyrannus, Electra, and AatifQai^ 
Sophocles' CEdipus Coloneus. 
Thucydides, complete in two volutnes. 

Xenophon's Anabasis, lAe First Four Books. {Book /, tranS* 
latedffK^/ completely par^d, ««>r«/». See other page) 
Xenophon's Cyropadia, complete in two volumes, 
Xenophon's Hellemca, and Symposiiim (The Baoquel)* 
Xenophon's Memorabilia, complete. 

Freytag's Die Jfturnalisten Kpaper"^ 

Goethe s Egmont. 

Goethe's Kaust. 

Goethe's Hermann and Dorothea* 

Goethe's Iphigenia in Tauris. 

Lessing's Minna von Barnhelnu 

Lessing's Nathan The Wise. 

Lessing's Emilia Galotti. 

Schiller's Ballads. 

Schillt-rs D-r Neffeals OakeU 

8chiller|s xVlatd of Orleans. 

Schiller's Maria Stuart. 

Schiller's Wallcnstein's Death. 

Schiller's Wallenstein's Camp. 

Schiller's William TclL 

Comeille's The Cid. 

Feuillet's R< mance of a Poor Youngs Man. 

Racine's Athaiie. 

Completely Parsed Giesar, Vlrsfil, Qcer o, efe*, ether pagt . 
Beginners' Caesar* H. D. Cannon. 50 cents. A'ew, 
Shortest Road to Caesar* Successful elem'y method. 75c4 
Caesar's Idioms* Complete, with Eng. equivalents. Pap. 25c« 
'Goero's Idioms* As found in **Cicero's Orations." Pap.25c« 
Beginners' Latin Book* Hoch & Bert's. Many improve- 
ments over other books for b<i;inners, one being the 
diagram to illustrate conditiunal sentences. $I.00« 
Beginners' Greek Book* I. F. Frisbee. Complete iu 
itself. Applies the principles of correct teaching to 
the preparation (in one year) for reading Xenophon's 
Anabasis. Fully tested in many schools, $J«25> 
German Texts* VVith footnotes and Vocabulary <, 
W. Tell, Jufi^frau v. Orleans, Maria Stuart, Neffeals 
Onkel, Minna v. Bamhelm, Nathan der Weise, Emilia 
Galotti, Herm. und Dorothea. Eight vols, S^ic^each 
t>honic Texts* Wilhelm Tell, Act I. $U00. 



Dlcttooaries: The Qasste Series* Half morocco, ^spe. 
cially planned for students and teachers in college^ 
and high schools. Up to the times In point of 
contents, authoritative while modern as regards 
scholarship, instantly accessible in respect to arrange- 
ment, of best quality as to typography and paper, 
and in a binding at once elegant and durable. 8x5^^ in. 
French-English and English-French Dictionary, 

1 122 pages. $2«00» (,^ 

German-English and English-German Dictionary, 

1 1 12 pages. $Z00» 
Latin-English and English-Latin Dictionary, 941 

pages. $2*00* 
Greek-English and English-Greek Dictionary, 

1056 pages. $2*00, 
English-Greek Dictionary. Price $1.00. 

Dictionaries: The Handy Series* "Scholarship 

modern and accurate; and really beautiful print." 

Focket Edition, 

Spanish-English and Eng.-Span., 474 pages. $1.00. 

Ttalian-English and Eng.-Ital., 428 pages. $1.00. 

New Testament Lexicon. Entirely new and 

up-to-date. With a fine presentation of ike 

Synonyms of the Greek Testament, $i.oo. 

LlddeH & Scotfs Ahric^ecf Greek Lezioon* With new 
Appendix of Proper and Geographical names. $1,20^ 

\7htte's Latin-Eogllsli Dictionary, %U70. 

TThlte's Engllsh-Latln Dictionary* $U0« 

White's Latin-Eoglish and Eng*-Lat* Diotionary, $225. 

Canerly's Latin Prosody* New Edition. ^ cents* 

Brooksf Historia Saaa» with First Latin Lessons* Revised, 
vdtk Vocabulary^ Price 50 cts* This justly popular 
volume besides the Epitome Historiae Sacrse, the 
Kotes, and the Vocabulary, contains 100 pages of 
elementary Latin Lessons, enabling the teacher to 
carry the pupil quickly and in easy steps over the 
ground preparatory to the Epitome Historiae Sacrse. 

Broolcs' First Lessons in Greef^ with Lexicon. Revised 
Edition. Covering sufficient ground to enable the 
student to read the New Testament in the Greek. 50c* 

Brooks^ New Virgil's Aeneidt wt'M Lexieor*.^ Revised. 
Notes, Metrical Index, Map. With Questions, $I«5Q» 

BrooloB^ New Ovid^s Metamorphoses^ ivitk Lexicon, 
Expurgated for mixed classes. ^\i^ Questions^ $}*5(k 
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Cbe melt PopKter College $oi(i$ 
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Th* Mott Pbpidir CoOegv Soofi • • • 9 JC 

SO New College Songs •••••• 3fr 

Songs «f ALL the Colleges • • • • L30 

Songs oftfat WESTERN Colleges • • • 125 

Songs of tht EASTERN Colleges • • • |^ 

SCHOOL Songs with COLLEGE Flairor • • JO 

Songs of the Flag end Netba • • m • JO 

100 New Kindergartco Songs • • . • • 1.00 

Mew Songs for Colkgt Glee Oubs • • • .50 

Mew Songs far Male Qpartets • ■ • • .50 

Songs of tht Unhrenit/ of Penns^irsnla • • ^ L50 

Songs of the University of Midi%ail • • * • 1.25 

Songs of Washington and Jefferson CoIIegs • \ L29 

Songs of Haverford CoUcgo • • • • • U5 

Mew Songs and Anthems fer Chuich Quartets, 

iGfeMsHTtiMlen) metJQv^Jti 

HINDS, NOBLE & ELDREDGE 
f«-33-3S West isth St. N. Y. Oty 



